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PROCEEDINGS OF THE SECTION 


Wepnespay, May 18—AFTERNOON 


The meeting was called to order at 2 o’clock by the chair- 
man, Dr. John A. Donovan, Butte, Mont. 

Dr. John A. Donovan, Butte, Mont., read the chairman’s 
address. 

On motion of Dr. Arnold Knapp, New York, seconded and 
carried, the regular order of business was suspended while 
Dr. Hideyo Noguchi addressed the section on his discovery of 
a microorganism in cases of trachoma with which he produced 
lesions in monkeys that resembled some types of human 
trachoma. The work was done among the Indians. Discussed 
by Dr. Martin Cohen of New York. A vote of thanks was 
extended to Dr. Noguchi for his kindness in addressing the 
section. 

Dr. Martin Cohen, New York, read a paper on “Orbital 
Meningo-Encephalocele Associated with Microphthalmia : 
Report of Case.” Discussed by Drs. Eugene M. Blake, New 
Haven, Conn.; Lewis W. Crigler, New York; F. P. Calhoun, 
Atlanta, Ga., and Martin Cohen, New York. 

Dr. Harry A. Goalwin, New York, read a paper on “One 
Thousand Optic Canals: A Clinical, Anatomic and Roent- 
genologic Study.” Discussed by Drs. G. E. Pfahler, Phila- 
delphia, and H. H. Tyson, New York. 

Dr. F. Park Lewis, Buffalo, read a paper on “A Nagy 
tive Treatment of Inflammatory Glaucoma." 

Dr. Harry S. Gradle, Chicago, read a paper Qr Con- 
junctival Drain of the Anterior Chamber: AO erative 
Technic Used in Absolute Glaucoma.” 

These two papers were discussed by Drs. 
Boston; John Hunter, Toronto; Joh Wheeler, New 
York; J. W. Charles, St. Louis; H. iartner, Austin, 
Texas; Kaspar Pischel, San Francfeco "William H. Crisp, 
Denver; F. Park Lewis, Dufay d Harry S. Gradle, 
Chicago. 

Dr. Robert Von Der Hey Crchicago, read a paper on 
“Stereophotography of the rior Eyeball and Fundus.” 


Discussed by Drs. Arth Q; ell, Albany, N. Y.; Laura A. 
Lane, Baltimore; Har NN :radle, Chicago, and Robert Von 
Der Heydt, Chicag Ó : 

Dr AlanvG: LS Baltimore, read a paper on “Lens 


Protein and Its Rractions: Preparation and Immunologic and 
è * . E 
Chemical Pró s." Discussed by Drs. Zenas H. Ellis, 


Greenwood, 


New York; . Gifford, Omaha; A. E. Davis, New York: 
Isaac S QNSsman, Philadelphia, and Alan C. Woods, 
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THURSDAY, May 19—AFTERNOON 


Dr. Kaspar Pischel, San Francisco, demonstrated the 
localization of foreign bodies in the eyeball by markers in 
the conjunctiva. 

Dr. F. O. Schwartz, St. Louis, presented a new instrument 
for use in the intracapsular and extracapsular method of 
cataract extraction. 

Dr. G. C. Savage, Nashville, Tenn., presented a special 
foreign body spud and light. 

Dr. Daniel M. Velez, Mexico, was introduced to the section. 

Dr. Henning Rønne, Copenhagen, Denmark, read a paper 

1 “The Different Types of the Pathologic Visual Field.” No 
discussion. 

Dr. Walter I. Lillie, Rochester, Minn., read a paper on 
“Ocular Phenomena Produced by Basal Lesions of the 
Frontal Lobe.” Discussed by Drs. Henning Ronne, Copen- 
hagen; Emory Hill, Richmond, Va.; George E. de Schweinitz, 
Philadelphia, and Walter I. Lillie, Rochester, Minn. 

Dr. Albert L. Brown, Cincinnati, read a paper on “The 
Ocular Eundus in the Acute Toxemias: An Analysis of Eight 
Hundred and Fifty Cases.” Discussed by Dr. James P. 
Fitzgerald, Chicago. 

Dr. S; J. Beach, Portland, Maine, read a paper on “The 
Selection of Test Type for Refraction." 

Dr. David W. Wells, Boston, read a paper on “Cycloplegics 
in Refraction.” 

These two papers were sus sad by Drs. W. B. Lancaster, 
Boston; William Zentmayer, Philadelphia; Allen Greenwood, 
Boston; Linn Emerson, Orange, N. J.; Y ackson, 
Denver; S. W. Newmayer, Philadelphia; nd Smith, 
Bridgeport, Conn.; William H. Crisp, Denv@y . Beach, 
Portland, Maine, and David W. Wells, B NZ) " 

Dr. Meyer Wiener, St. Louis, read a r on “Epinephrine 
in Progressive Myopia.” Discussed bi . William H. Crisp, 
Denver, and Meyer Wiener, St. KO 

Dr. Harlow Brooks, New ead a paper on “The 
Ophthalmologic Needs of @hefnternist.” Discussed by 
IDS sche ES VCI SU DrOWÍID evo William L. Benedict, 
Rochester, Minn. ; TU. Curtin, New York, and George 
S. Derby, Boston. 

Dr. Arnold Knapp, ov York, chairman of the Executive 
Committee prese SN following report: 

It seemed d to introduce at this time a part of 
our executiye Sesgzgion on account of unexpected circumstances. 
It refers tà thk bestowal of the Howe medal. This medal, 


as you e was endowed by Dr. Howe for the one who 
has m eritoriously contributed to ophthalmology. 


Tl xecutive Committee takes great pleasure in recom- 
mg to this honor George E. de Schweinitz. (Applause.) 
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Fripay, May 20—AFTERNOON 


Dr. Harry S. Gradle, Chicago, presented the report of the 
Committee on Compensation Tables, which was accepted and 
the committee continued. 

Dr. Edward Jackson, Denver, presented the report of the 
Committee on Authorized Methods of Determining the Power 
of Spectacle Lenses, which was accepted and the committee 
continued. 

Dr. Edward Jackson, Denver, also presented the report of 
the Committee on Optometry, which was adopted. 

The report of the Committee on Trachoma Among the 
Indians was presented by the chairman, Dr. W. H. Wilder, 
Chicago; the report was accepted, and the committee was 
thanked for its work. 

Dr. Albert E. Bulson, Jr., Fort Wayne, Ind., presented the 
report of the Committee on the Knapp Testimonial Fund, 
which was adopted. 

For the Committee on Awarding the Knapp Medal, 
Dr. George S. Derby reported that the committee recom- 
mended that no award be made this year. 

The report of the Committee on the American Board of 
Ophthalmic Examinations was read by Dr. Walter B. Lan- 
caster, Boston, the chairman; the report was received and 
the committee thanked for its work. 

Dr. Harry S. Gradle, Chicago, presented the report of the 
Committee on National Museum of Ophthalmic Pathology, 
which was received. 

Dr. Albert E. Bulson, Jr., Fort Wayne, Ind., reported for 
the Committee to Draw Up Resolutions necessari S - 


quate Lantern Device. No action was necessary the 


report. 

Dr. Harry S. Gradle, Chicago, in the absence RP Cassius 
Wescott, chairman of the Committee on W nd Means 
of Continuing the Year Book, reported for committee. 
The report was adopted and the committe ntinued. 

Dr. W. H. Wilder, Chicago, RO the section to 
the House of Delegates, reported thé, a®*Wities of the House 
at its Washington Session. 

It was voted, on motion of Dr. Quia Knapp, New York, 
that Prof. Henning Ronne, enhagen, Denmark, whose 
name was omitted by oversi rom the list of names pre- 
sented for election to Fellowship in the Associa- 
tion, be presented at t Xt annual session for Honorary 


Fellowship. 
The following C were elected: chairman, Dr. W. B. 


Lancaster, Boston aMce chairman, Dr. Edmond E. Blaauw, 
Buffalo; secse , Dr. W. C. Finnoff, Denver; delegate, 
Dr W. EY r, Chicago; alternate, Dr. Harry S. Gradle, 
Dr AKT ber, Board of Ophthalmic Examinations, 


risp, Denver. 


16 PROCEEDINGS: OF THE SECTION. 


Drs. Frederick H. Verhoeff, Boston; Emory Hill, Rich- 
mond, Va., and E. V. L. Brown, Chicago, were elected mem- 
bers of the Committee on the Knapp Medal. 

Mr. Lewis H. Carris, managing director of the National 
Committee for the Prevention of Blindness, addressed the 
section, and in accordance with his recommendation it was 
voted on motion of Dr, George Derby that a committee be 
appointed from the section to cooperate with the National 
Committee for the Prevention of Blindness. The chairman 
appointed the following committée: Dr. George Derby, Bos- 
ton; Dr. William C. Finnoff, Denver; Dr. W. H. Luedde, 
St. Louis. 

Dr. G. C. Savage, Nashville, Tenn., read a paper on “The 
Treatment of the Intrinsic and Extrinsic Ocular Muscles.” 
Discussed by Drs. Edward Jackson, Denver; Hiram Woods, 
Baltimore; L. W. Fox, Philadelphia; Oscar Wilkinson, 
Washington, D. C.; David W. Wells, Boston, and G. C. 
Savage, Nashville, Tenn. 

Dr. John O. McReynolds, Dallas, Texas, read a paper on 
“The Crystalline Lens System.” 

Dr. Walter R. Parker, Detroit, read a paper on “Cataract 
Extraction: Comparative Results Obtained by the Combined, 
Simple and Knapp-Torok Methods of Procedure.” 

Dr. E. B. Dunphy, Boston, read a paper on “Loss of 
Vitreous in Cataract Extraction.” 

Dr. C. S. O’Brien, Iowa City, read a paper on “Local 
Anesthesia in Ophthalmic Surgery.” 

Dr. L. Webster Fox, Philadelphia, read a paper on “Con- 
genital Cataract: A Plea for Variety in Its Surgical 
Treatment.” ^ 

These five papers were discussed by Drs, 
St. Louis; E. C. Ellett, Memphis, Tenn.; / 
York; Albert E. Bulson, Jr., Fort Way 
jr, Portland, Maine; Daniel M. V 
Lewis, Buffalo; Edmond E. Blaau uffalo; W. B. Lan- 
caster, Boston; H. W. Woodruff t, 111.; Oscar Wilkin- 
son, Washington, D. C.; W, Wilder, Chicago; F. O. 
Schwartz, St. Louis; Louise 
George Huston Bell, New SR- H. T. Mann, Texarkana, 
Texas, and Walter R. Pa * Detroit. 

Drs. Hugo A. Kiga, and Leon Shulman, Los Angeles, 
presented a paper ersonal Observation on Tuberculosis 
of the Eye: Th of, Tuberculin in Its Diagnosis and 
Treatment.” i sed by Drs. T. B. Holloway, Philadel- 
phia; Malcol Rose, New York; George S. Derby, Boston, 
and Leor an, Los Angeles. 
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AE PIBE TEH ANNIVERSARY 
PROGRAM * 


JOHN A. DONOVAN, M.D. 
BUTTE, MONT. 


The program is now in your hands. Your officers 
and executive committee hope it meets your approval. 
This appears to be the first half century anniversary of 
this section, and in the program you have will be found 
some excellent papers, giving you not only an idea of 
the progress, but also a general summary of what 1s 
today the standard of the real authorities on the sub- 
jects expressed by themselves. Your committee takes 
special pride i in presenting this fiftieth anniversary pro- 
gram, assuring the younger members that here will be 


. found a thoroughly orthodox line of procedure, which 


will be of inestimable practical value to them, while 
the older members also will find much of interest, and 
we invite, as usual, your hearty discussion. Whether 
favorable, or otherwise, each author will fully appre- 
ciate your carefully considered and sincere criticis n. 
We want each of the younger members to feel tha 
is his section too, and I can assure them that the& 
none here but can learn from, and mene ring, 


the valuable lessons they also have learned fiw" careful 
observation in their practice. 


Except for a few subjects, to pe Ou a well 
rounded program, your chairman 9; avail himself 
of the customary privilege EN Q invitations, so 


each of our friends can be stg e was not forgotten, 
but a full opportunity was e volunteer authors in 
order that the younger n rs might have an equal 


opportunity with those we have already learned 
to appreciate so muc he only sincere regret your 


executive commi (Qxperienced was that we had to 
refuse so many eXcgllent papers, and I assure our many 
friends that, disappointment, in returning your 
papers, wa Auch ours as it, was yours. To each of 
you who nteered, our sincere thanks is extended. 


* NS Ys address. 
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I note the omission from the program of my own 
special hobby, “eye injuries,” so I will intrude a few 
remarks. 

In a case of a severe eye injury, or even when a 
foreign body is known to be inside the eyeball, if there 
is any reasonable doubt in one’s mind as to the proper 
immediate procedure, my experience has been that it is 
better to wait and carefully observe and study the case, 
in the meantime using every means to prevent progress 
of the infection and allay irritation. A few days’ delay 
apparently works to the benefit of the patient, as the 
eye develops a certain immunity and becomes more 
tolerant to operative treatment. Of course it may be 
lost from the primary infection, but who can say this 
would not have been so anyway? By this procedure, 
I can recall many more cases in which eyes have been 
saved than lost. Some foreign bodies do occasionally 
remain indefinitely inside the eyeball, with no apparent 
harm. This is not a plea to not attempt removal in 
every case in which all indications favor such a pro- 
cedure, and one's own experience justifies immediate 
action on his part. 

In my previous papers before this section, referring 
to the extraction of a small foreign body from the lens 
by suction, or the extraction by suction of a swollen 
lens itself from an injured eye, evidently selne details 
were not made clear. I use a regular, Qe iypodermic 
needle, about size 18 or larger, but rst make the 
incision through the cornea with a Ne, not with the 
needle, which so many of my END have written me 
"is practically impossible." 

On the business or UN al side of industrial 
ophthalmology, I have lex requently in this section, 
as elsewhere, that in esti ffyMng reasonable compensation 
the author too frequggtlY considers but one side, when 
a just conclusion ye reached only by considering 
all the rights Qf employee and employer. When 
the laboring 1 Ww earns, and the employer knows, that 
each of Ve S been given your conscientious opinion 

) 


as to th obable outcome, your word becomes the 
final pg within the labor union circles, also among the 
clair Sei of corporations, and even in the courts of 
Ss: you feel a sense of appreciation and grati- 
ion. 
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Should time permit, we might profitably review the 
history of this, which we feel to be the most pro- 
gressive and best administered scientific section in the 
A. M. A. Recalling the list of our officers alone, start- 
ing fifty years ago with Herman Knapp, the eminent 
pioneer in our specialty, and continuing without a single 
interruption the same high standard, your chairmen 
have been the great leaders in our specialty throughout 
the half century. No wonder this section stands pre- 
eminent as it does today. Some of these men have 
passed to their reward. “Well done thou good and 
faithful servant.” Many are yet spared to lead us 
forward. Several, to whom we are truly thankful, are 
with us here today, fully as active and interested in our 
welfare as when they were guiding our ship of state, 
and we expect to learn much more from each of them 
before this meeting adjourns. 

And now, members of this section, for this greatest 
of honors, this supreme token of your confidence and 
esteem, which it pleased you to bestow on me at a time 
when I was physically unable to be with you, I know 
not how to express my thanks and sincere appreciation. 
In this world there remains nothing greater to attain 
than the good will of so great a number of princely 
good fellows and fellow associates for so many years 

ed being the first time you have crossed west oy: 


tude 97”, if ane be considered the center of thg ited 
Sem and entered the geographic western ne 
United States in selecting your es nope that 


our friends of the Pacific slope will d ully realize 
that in this section there is a warm v me for every 


sincere applicant. dux 
I am no longer one who belt here is no West, 


no East, no North, no A or in some official 
capacity, in several differ Sanizations, I have in 
recent years visited and ked with those living in 
many remote sections i nation, and I have found 
that though at first V as strange, or more so, to 
them, as they y e ue me, after a few days' asso- 
ciation we concl&dejl that we are after all true brethren, 
but figuratiyejy wearing different hats to meet the local 
requireme the natural elements in which we live. 
To those pe who see us of the Far West only in 


our RN, state, as depicted in the picture shows, I invite 


ome out among us, and, as we return to our 


Y ou 
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homes from this visit with you, with only happy recol- 
lections, so may we hope that you will enjoy your visit 
among us. 

Finally, sincere thanks is due our genial Secretary 
Finnoff for his untiring efforts, cheerful willingness 
and efficient management in caring for every detail; to 
Vice Chairman Crisp for his hearty cooperation; and 
each of us, your officers, who enjoy living amidst the 
snow capped. peaks, surrounded by all of nature's orig- 
inal grandeur in the heart of the Rockies, we collect- 
ively and individually express our heartfelt thanks and 
deep appreciation to our executive members in the 
Far East, to Knapp of New York and Derby of Boston, 
for their unstinted time, sympathetic advice, constant 
cooperation and eternal vigilance in behalf of this sec- 
tion. We are reminded of the words of Douglas 
Mallock : 


Men look to the east for the dawning things, 
For the light of the rising sun, 

But they look to the west, the crimson west, 
For the things that are done—are done. 
The eastward sun is a new made hope 
From the dark of the night distilled ; 

But the westward sun is the sunset sun, 
The sign of a hope fulfilled. 


The cradle that saw the birth 


For out of the east they have always C 
Of all the heart-warm hopes of me 


Of all the hopes of earth ; Q 
For out of the east a Christ arg£e 

And out of the east there gl 

The dearest dream and the est dream 
That ever a prophet dre , 


With their dream-dKild of the east, 
And find the hop€sythey hoped of old 


And into the gs they go, 


A thousand f increased ; 
For there in ast we dreamed the dreams 
Of the thj e hoped to do, 


But AS the west—the crimson west, 
The Cj s of the east come true. 


STEREOPHOTOGRAPHY OF THE ANTE- 
RIOR + EYEBALL. AND/BUNDUS 


ROBERT VON DER HEYDT, M.D. 
CHICAGO 


The value of stereophotography as a means of 
permanent clinical record and teaching ophthalmology 
is well recognized. Especially valuable is the ability 
to photograph minute pathologic conditions of the ante- 
rior eyeball under magnification. Stereopictures have 
been available for many years. They were, however, 
produced under great difficulty. To obtain them was a 
matter of not a little expense as well as painstaking 
effort on the part of the pioneers in this field. 

Some twenty-five years ago, Druner* constructed a 
stereocamera for photographing objects for the study 
of comparative anatomy and biology. I have had one 
of these cameras for years, but abandoned its use after 
a few trials which resulted in a good picture only now 
and then. The reason for these failures was the neces- 
sity of changing the focusing ground glass for the plate 
holder while the patient's eye was supposed to rerfain 
fixed. 'This took some time, and therefore st des ul 
exposures were the exception and not the r The 
addition of an independent focusing micr e tube 
to the stereocamera has greatly D Y art. 

I have recently had such a focusing NN attached to 
the side of my Druner-Zeiss ga a. With. this 
auxiliary, perfect exposures are | certainty. 

The Lenz-Zeiss E the first one con- 
structed with facilities for SiO) aneous focusing and 
exposing. Lenz? dep ooh, e older Druner camera, 
stating that the corneal roscope paired objectives 
were not sufficiently, groan therefore the time of 
exposure was unnec iy long. This is not the case. 

I am using tl O) objectives, F 55-A, and A, that 
come with the &it Jamp and corneal microscope. With 
F 55 and thg»same source of illumination, success is 
certain wi Qui second exposure. The magnification 
is abou times linear. The magnification given by 


: Ztschr. für wissensch. Mikr. 17, 1900. 


1. : 
NS Klin. Monatsbl. f. Augenh. 72: 33, 1924. 
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Fig. 1.—Corneal dystrophy. 


Fig. 2.—Implantation ES 
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A, is about 3 times linear. This calls for a slight 
increase in the intensity of light or time of exposure. 

Objective A, allows of a magnification of about 4.5 
times linear. This degree of magnification is too high 
for ordinary usage. 

For illumination, I employ the 5 ampere micro-arc 
lamp such as we use for fundus examination with 
red-free light. After focusing with this filter, I remove 
it during the period of exposure. The large aspheric 
aplanatic ophthalmoscope lens which is a part of the 
simplified Gullstrand binocular ophthalmoscope is used 
for focusing the beam. The latter is adjusted so that 
the focal diameter of the beam is about 35 mm. This 
illuminates the eye with sufficient evenness. E 
 [ am presenting a series of stereophotographs of the 
anterior eyeball taken in this manner. 

Our ability to photograph the interior of the eyeball 
with the Nordenson-Zeiss camera has led me to attempt 
also to produce stereopictures of the fundus. 

In view of the certainty of obtaining distinct pictures 
of the fundus in the presence of clear media and a 
dilated pupil, this is easy of accomplishment. 

Any fundus that presents pathologic conditions 
favorable for plastic reproduction may be thus util- 
ized. It is necessary only to pair two exposures taken 
on the same horizontal plane. A horizontal rotafion 
of the eyeball will produce two exposures sui iX 
this purpose. I am able to present several PA oto- 
graphs of the fundus obtained in this magr% 

It is unfortunate that many persons, bee of their 
inability to see binocularly, are M el appreciate 
properly the beauty of plastic SQ! s. 

It is my purpose in this presentqtioy draw attention 
to the ease with which stereoplk@t0wraphs of interesting 
ocular conditions may be es This possibility 
should now be taken ie of, and I am prophesy- 
ing a renewed interes d activity in this much 


neglected field. 
25 East Washington Q, 


ABÉTRACT OF DISCUSSION 


Dr. ARTHU, . BEpELL, Albany, N. Y.: In the scientific 
exhibit may seen some of our 1,736 photographs of the 
inside o cs and several hundred stereoscopic pictures of 
the SEND diseases. In this exhibit there are 266 photographs 
ANY the variations in the fundus, arranged sixteen to a 


EN 
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plate. It is difficult to take pictures, and yet photography of 
the fundus is now a part of the daily routine. The patient 
must be cooperative, the assistants well trained and the instru- 
ments technically perfect. * In almost every picture there are 
two white spots, the reflection of the carbons. The pessimist 
looks at these and fails to recognize the details of the picture. 
Dr. Von Der Heydt has presented pictures of unusual value 
and interest. . The need for accurate records has forced many 
of us to attempt illustration, -but the photographs so far excel 
all previous methods that it is a real pleasure to take part in 
this discussion. By examination with the camera, details that 
have never before been observed can be seen and recorded. 
Stereoscopic pictures of external changes in the eye and photo- 
graphs of the fundus can now be made. Those of you who 
do not use the camera fail to gain much information of value 
both to your patient and yourself. 


Dr. Laura A. Lane, Baltimore: Eye photography has not 
had an extensive development except by hand drawings and 
paintings. I would like to know what kind of plates or films 
Dr. Von Der Heydt uses with each camera, what his developers 
are, how long he develops and what kind of paper he uses for 
printing. Are any filters used with either camera? What 
aperture or time of exposure has he found best with the retinal 
camera? Dr. Von Der Heydt tells us this work is easy. I 
have to differ with him. I have used the Druner and Norden- 
son cameras at Wilmer Institute for some time. We have tried 
sending our plates and films to a large commercial developing 
and printing concern, and also to a photographer who was 
familiar with other types of medical photography... Our results 
have not been good. We now do our own C ei print- 
ing and have somewhat better results, but I tHey are not 
yet what they should be. We are far from ing results with 
each exposure. We have had e the Carnegie 
Institute's expert photographer, who | nad long experience 
with the Druner camera, and we h ac to feel that the 
human eye at best is a difficult tl to photograph. Unless 
eye photographs are accurate, d free from troublesome 
high lights and show jb ua , their value for teaching or 
showing the progress of oM se is not great; particularly is 
this true of the retinal tres. High lights and scattered 
reflexes need to be e ed. To do this, filters, the retouch- 
ing of high lights, t rr use of an ophthalmoscope and the 
study of a hag essary before the final rephotographing 
is done. Ther V literature available. I hope that those 
who are “ee these cameras will give us some articles 
similar to edell’s recent article on the Nordenson camera. 
A cr S. GRADLE, Chicago: Stimulated by Dr. Von Der 


Heyd have been doing some stereophotography of the 


e eye. As he says, it is easy after you once have the 
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Dr. RoBerT Von Der Heypt, Chicago: There seems to be 
some difference of opinion as to how easy it is to photograph 
the fundus. One must learn how to work the Nordenson-Zeiss 
fundus camera, but he must learn also how to use the ophthal- 
moscope, and the former is not nearly so difficult. Last Sep- 
tember, at the Academy meeting in Colorado Springs, I showed 
the first series of fundus pictures that I took. The first one 
I ever made is perfect. I was not eliminating failures by show- 
ing only good pictures. The carbon spots cannot be eliminated. 
We must remove our objects of interest away from the center. 
Regarding Dr. Lane's questions about the films, in the stereo- 
scopic Druner-Zeiss camera I have modified the plate holder. 
I changed it from a glass plate to a film holder. I use Eastman 
portrait films, extra rapid, 5 by 7, cutting them in two with 
scissors. I have described the methods of exposure in my 
paper. The Nordenson-Zeiss fundus camera takes an Agfa 
ultraspecial plate, 650 H. & D. They are very inexpensive, so 
that one need not be afraid of making a few failures. I do my 
own developing. The pictures are printed by the Eastman 
Company in their regular Kodak store. This, I admit, is not 
a 100 per cent perfect method. At times they overprint, and 
sometimes they turn them out too light. We should not indulge 
in the sin of coloring, much less of retouching these pictures. 
Let the photograph remain the photograph. I think that the 
many reflexes are not harmful; in fact, I have proved that 
in certain conditions they have diagnostic value. They will 
not be seen very much in older individuals and in pathologic 
fundi. They are due to the great transparency of the anterior 
retina in youth. 


LENS PROTEIN AND ITS FRACTIONS 


PREPARATION, AND IMMUNOLOGIC AND 
CHEMICAL PROPERTIES * 


ALAN C. WOODS, M D: 
AND 
EARL L. BURKY, M.S. 
BALTIMORE 


Our purpose is to report our experiments in the 
preparation of serologically pure fractional antigens 
of the crystalline lens, and our observations on the 
chemical and immunologic properties of these fractions. 


This study was undertaken as the necessary fore- 
runner of a proposed study of the possible rôle lens 
protein may play in lenticular disease. Before report- 
ing our observations, the problem would be made some- 
what clearer by a brief historical review. 


In 1894, Morner ! isolated from beef lens two crystal- 
line fractions, which he called “lens alpha,’\and “lens 
beta," and an insoluble substance whi K termed 
“albuminoid.” In 1910 and again ( 022, Jess ? 
reported his studies on the TOR felationship of 
the alpha and beta crystallin at di nt ages, and in the 


normal and pathologic lens, no he fact that in old 
age and in cataractous len amount of the alpha 
fraction was decreased. ¢l , Uhlenhuth ? reported 
his classic discovery icerning the immunologic 


row £n as a whole. Uhlenhuth’s 
observation was t he protein of the lens differed 
immunologically, other protein bodies; that it was 


organ C at it greatly lacked species speci- 
* From C ilmer Ophthalmological Institute, Johns Hopkins 


properties of lens 


Hospital. 
1. Mgsner, C. T.: Untersuchung der Proteinsubstanzen in den leich- 
brech Median Auges: I, Ztschr. f. physiol. Chem. 18:61, 1894. 
2 A.: Die moderne Eiweisschemie im Dienste der Starforschung, 


Arc f Ophth. 109: 463, 1922. 
A Jhlenhuth, P.: Zur Lehre von der Unterscheidung verschiedener 
issarten mit Hilfe spezifischer Sera, Festschrift zum sechsigsten 


* 
NDS von Robert Koch, Jena, 1903, p. 49. 
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"ficity. The question arose as to whether the alpha and 
beta crystallins differed in their immunologic reactions, 
and this question has been studied, especially by Hektoen 
and Schulhof,* in the John McCormick Institute for 
Infectious Diseases. 

Hektoen showed that the alpha and beta crystallins of 
the bovine lens were precipitogenically distinct. Also in 
practically all cases he found that in each of his prepara- 
tions of alpha and beta the antigens were not serologi- 
cally pure, owing to a small amount of the fellow 
crystallin. In only one instance did he procure serologi- 
cally pure antialpha and antibeta serums. 

As early as 1904 the observations of Uhlenhuth 
concerning the possibility of a relationship between lens 
protein and lenticular disease excited interest among 
clinicians and investigators. In 1902, A. E. Davis began 
working on this problem, publishing his first paper ? on 
this subject in 1922. As a result of Davis’ clinical 
observations, he 1s convinced that immunization with a 
preparation of the bovine lens has a definite effect on 
retarding the development of lenticular opacities. The 
same subject was investigated experimentally by Paul 
Romer. Romer’s investigations extended from 1905 
to 1914, and, while inconclusive, excited much contro- 
versy. In brief, Romer proceeded on the AE ve 
the senile cataract was the result of some cytota» iK a 
ing on the lens. His investigations * cover 
field: (1) the effect of lens protein on t O 
various animals; (2) the action of lipoi 
poisons on the lens; (3) the permea 
capsule to toxins ; (4) a serologic s 
cataract, and (5) the effect 
organotherapy with lens protein 


of the lens 
f patients with 
ced by specific 


4. Hektoen, Ludvig; and rra mil: Lens Precipitins, J. Infect. 
Dis. 34: 433 (May) 1924. udvig: The Specific Precipitin 
Reaction of the Normal and [^ ous Lens, J. Infect. Dis. 31:72 
(July) 1922 

5. Davis, A. E.: Serum ens Antigen Extract Treatment for the 
Prevention and Cure of C , Tr. Am. Ophth. Soc. 22: 112, 1922. 

6. Romer, P.: Di enese der Cataracta senilis vom Standpunkt 


der Serumforschung, \Yargs 1 and 2, Arch. f. Ophth. 60: 175, 1905; 
Stoffwechsel der Linse "ind Giftwirkungen auf desselbe, Ber. d. Ophth. 


Gesellsch. 33: 39 6; Die Pathogenese der Cataracta senilis vom Stand- 
punkt der Ser Chung, parts 3, 4, 5 and 6, Arch. f. Augenh. supp. 
56: V A cifische Therapie des beginnenden Altersstares, Ber. d. 


Ophth. 35:195, 1908. Romer, P., and Gebb, H.: Unter- 
suchun das biologische Verhalten des Blutserums zum  Linsen- 
SE ataract, Arch. f. Augenh. 77: 316, 1914. 
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Experiments by Lazarew and other investigators 
failed to show a relationship between lens protein and 
the formation of cataract, but there are certain points in 
Rómer's work that cannot be ignored. Rómer and 
Gebb were able to demonstrate, in the blood serum of a 
young diabetic patient with cataracts, antibodies specific 
for lens protein. They further showed that the lens 
capsules were permeable to cytotoxic substances, and 
that the cells of the lens were capable of uniting with 
substances for which they had specific receptors. 
Although Romer could not substantiate his hypothesis 
by experimental research, he was apparently convinced 
that the formation of cataract was due to a reaction 
taking place between the blood serum of the patient and 
the protein of the lens. General as is this statement, it 
is not to be lightly dismissed, for the brilliant experi- 
ments of Guyer and Smith ê have recently reopened this 
entire question. Guyer and Smith, although not pri- 
marily interested in the immunologic reactions of lens: 
protein; took advantage of the fact that in embryonic life 
the lens is surrounded by the tunica vasculosa and is 
therefore more subject to influences from blood’ serum 
than would occur later in life. These observers 
immunized fowls to rabbit lens protein, producing anti- 
rabbit lens serum. This serum was then injected back 
into pregnant rabbits at intervals of two or three days 
over a period of two weeks. There was a higl\mortality 
among fhese rabbits and the embryos; bea ong the 
sixty-one young surviving, nine showed/ycular defects 
centered chiefly around the crystally&Nens; imperfect 
development, or liquefaction o ens; partial or 
complete cataract; or other ocu Sions which, in the 
opinion of. these authors, due primarily to the 
imperfect development of,th 


STATEMENT Q THE PROBLEM 


In view of the xd observations of Uhlenhuth and 


Romer, the later rvations of Davis, and the more 
recent startli eriments of Guyer and Smith, it 
seemed op Em e to rework this entire field from the 


7. Lazare Origin of Senile Cataract (review), Arch. Ophth. 


41: 66 
NE M. F., and Smith, E. A.: Studies on Cytolysins: II. 
es on of Induced Eye Defects, J. Exper. Zool. 31:171, 1920. 


G F.: The Production and Transmission of Certain Eye Defects, 
ternat. Cong. Ophth., Washington, 1922, p. 669. Davis, F. A.: 
reared Eye Defects in "Rabbits Experimentally Induced, Tr. Ophth. 
5. 
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immunologic standpoint, in the hope that some observa- 
tions might eventuate which would offer some rational 
clinical application. The enormous complexity of the 
problem has been briefly outlined by one of us. 

- Before any experimental or clinical studies were pos- 
sible, it was necessary to obtain a reliable, stable 
preparation of the whole lens, and immunologically pure 
preparations of the lens fractions; and to determine if 
possible, the relationship, or serologic entity, of these 
fractions. This, accordingly, has been made the first 
problem in the proposed study. 


EXPERIMENTAL WORK 


In our first experiments we prepared the fractions of 
the crystalline lens in the manner used by Hektoen and 
Schulhof, and outlined by their predecessors. These 
preparations were made as follows: Bovine eyes were 
obtained from the slaughter house. They were opened 
by a section of the cornea, an incision was made in the 
capsule of the lens, and the lens was expelled. A num- 
ber of these lenses, usually from twenty-four to thirty- 
six, in their wet, fresh state, were ground with sand 
until finally a smooth paste was obtained. Distilled 
water was added up to ten times the weight of the lenses. 
This was put in the shaking machine for two hours, and 
then allowed to stand over night; the next da e 
mixture was given a slight swirl, and allowed t m ; 


and the supernatant turbid fluid was rd This 


was repeated until the mixture was free sand. 
Sufficient sodium chloride was then add make an 
isotonic solution (0.85 per cent), tri was added, 
and the mixture was allowed to atro CEON 


were then taken and if they sterile, the mixture 
could be used in such concentr à as was desired. 


Such a preparation is Oat unless further filtered 


twenty-four hours. Aerobic aerobic cultures 
$ 


and is practically useless precipitin tests. In order 
that the lens protei Qu be easily accessible at all 
times in more SIS quantitative form, a dehydrated 
mixture of the Jen&S was prepared. This was done as 
follows: Pig Kx lenses, obtained as before, were 
crushed in,tkewy fresh state by being pressed between 


glass es he plates were pulled apart and the 


crushed material placed in a vacuum desiccator over 


LS A . . 
calci NN oride with a measured vacuum equal to 700 
mil rs of mercury. Rabbits’ lenses, somewhat 
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smaller, could be placed directly into the desiccator 
without danger of putrefaction; but with the larger 
lenses it was first necessary to crush them. When the 
dehydration was complete, the dried lenses were ground 
in a mortar; the resulting fine powder was returned to 
the desiccator for several days, and then stored in glass 
stoppered bottles. Such preparations as these, when a 
weighed sample is kept at from 90 to 100 C. for twenty- 
four hours, contain from 7 to 15 per cent moisture. 
Preparations of the whole lens could be made from this 
dry lens whenever desired. The strength of the various 
antigens was determined by dehydration to find out the 
total solid content (including salts), and by quantitative 
nitrogen determination to ascertain the protein content. 


PREPARATION OF FRACTIONAL ANTIGENS 


Alpha Antigens.—An aqueous extract of the whole 
lens is centrifugalized at a high speed for fifteen 
minutes, and the supernatant fluid decanted. The sedi- 
ment represents the “albuminoid” fraction of Hektoen 
and Schulhof. Tenth-normal acetic acid is added to the 
supernatant filtered fluid until the maximum precipitate 
is obtained. The precipitate thus thrown down by the 
acetic acid is the alpha crystallin, while the supernatant 
fluid is chiefly the beta crystallin. The alpha precipitate 
is then dissolved by adding tenth- ee monium 
hydroxide and is again precipitated by oN er addi- 
tion of tenth-normal acetic acid. ings Meis is 
repeated several times. 

Beta Antigens.—The supernatar 
mary precipitation with tenth, 
chiefly beta crystallins. Tha id is dialyzed in col- 
lodion sacks until the py,0 urrounding tap water 
is reached. Tenth-norm@ acetic acid is again added 
to the solution, the rerfajning alpha precipitated, and 
the supernatant beta Qyction again dialyzed. This pro- 
cedure is repeated @yvtral times. These antigens were 
then thus obj "er into rabbits, and immune serums 
were thus Wa) a number of different preparations 
of this CS be and fractional antigens. These 


iid, after the pri- 
al acetic acid, is 


serums v examined against the various antigens, in 


the py Urs test. 


TECHNIC OF THE T.PRECIPITIN + TEST 


SS 1e antigens are diluted in physiologic sodium 
NS loride solution to the different desired dilutions, 
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usually from 1:100 to 1: 100,000. The serums are 
usually undiluted. Occasionally, for exact determina- 
tions, they are diluted 1: 2, 1:4, L5 P466 2nd 13520 
Tubes 8 mm. in diameter are used, and 0.15 cc. of 
antigen is added to the tube. The serum, of greater 
specific gravity, is allowed to run down the side of 
the tube slowly until it layers itself cleanly beneath the 
antigen. -Fifteen-hundredths cubic centimenter of the 
serum is used. The tubes are kept at room temperature 
for one hour, when they are read as either positive, 
doubtful or negative, by the ring test. They are then 
shaken, kept one hour at room temperature, and read on 
a four plus scale, visible precipitins being used as the 
standard. "They are kept overnight in the icebox, and 
again in the morning read on the same scale. Only 
a negative reaction was recorded, when the last icebox 
reading was clear. 

All serums were kept in the icebox, either in a sterile 
condition or preserved by chloroform. All antigens 
were sterilized by passage through Berkefeld filters; 
their sterility was proved by culture, and they were then 
kept under sterile conditions in the icebox without pre- 
servatives. 

All animals were bled before immunization was com- 
menced, the serums that proved negative to lens antigens 
were used thereafter as negative controls. ES 


RESULTS OBTAINED WITH HEKTOEN-SC OF 
PREPARATION 


Our results obtained with the oo. roduced by 
the injection into rabbits of the nO Nerbared by the 
method outlined by Hektoen Ta ulhof : confirm 

almost exactly the results repor these authors in 
their second report. While t was every reason to 
believe that the alpha and ¿gta “antigens are precipito- 
genically distinct, neverth a certain amount of cross 
precipitation was obtait 

Rabbits immunizé 


whole lens reacted with anti- 


gens of whole -e ilutions of more than 1 : 100,000. 
The same whdle Jens antiserum reacted with alpha 
antigens in NN same concentration. It reacted with the 
béta. antig a concentration of 1:12,000. The 
results eee in table 1. 


we fitiserum reacted with specific alpha antigen in 
dih up to 1: 100,000 (on ne? basis of total solids). 
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These alpha antiserums, however, reacted definitely with 
beta antigens; in much the same manner they reacted 
with alpha antigens. Table 2 shows the reaction 
obtained with these typical antialpha serums. 

Beta immune serums obtained by beta antigens pre- 
pared by this method show a precipitin reaction with 
beta antigen as high as 1: 16,000 (on the basis of total 
solids) and do not show any reaction to any alpha anti- 
gens even after twenty-four hours’ incubation. Table 
3 shows the reaction of the typical beta antiserum. 


TABLE 1.—Whole Lens Antiserum with Whole Lens and 
Fractional Antigens 


Antiserum Antigens Results 
Whole Beef Lens (34.1) Whole Beef Lens Positive 1:100,000 
Whole Beef (34.1) Alpha A.1 Positive 1:100,000 
Whole Beef (34.1) Beta B. 2 Positive 1:12,000 


TABLE 2.—Reactions of Alpha Antiserum 


Antigens 
ATARI ES 
Alpha Crystallin (A 16.11) Beta Crystallin (B 12.0) 
(met i ep Ar Ge IN 


Serum Alpha ee 22828 E 2.32 8 S ss E o 
(6364.2) 28825528 [a CAL Xr 

d 4 Soe S'S Sia we 5985.5 

Undiluted./ 5... E104 299 193: Ro E 3,2599 s Ba LS [o A 
Ei Ml eee, ORs CS Pe acne PNE SL E Any 70 ld 
Sk AIEO MCN BAR A, A ead do ed Ei A 
ARAS EE awe a E ENS d 
LIST, AAC AREA L9 39e WN ae EA TON ME rae ———-— 
Tug p ncs SMS 1/0 0E Lada aea cQ ————-— 


* Serum of rabbit: used to produce NE taken before immuniza- 


tion. 
From the results of cU it appears that all 
lly 


antigens are immunologXally active, and that the beta 
antigen, probably, is si gically pure. 

A large number alpha antigens were prepared 
according to the thod outlined by Hektoen and 
Schulhof, and QV dly purified by precipitation. Yet 
it was impos to produce by this method any alpha 
serum whi id not react definitely with beta antigens. 
An alphaWpliserum with the greatest relative purity was 
then.taf«n and absorbed with an excess of beta antigens 
period of twenty-hours. There resulted the 
ete removal of all antibodies to beta antigens, while 
precipitin reaction of this absorbed serum to the 
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alpha antigens was unimpaired. This indicated that 
the impurities lay in the alpha antigens, for had the 
alpha antiserum-beta antigen reaction been due to 
any alpha impurity in the beta antigen, the absorption 
of alpha serum with the beta antigens would have 
resulted in the impairment of the alpha antigen-alpha 
antiserum reaction, which was not the case. 

It was quite evident, therefore, that in order to pre- 
pare reliable, serologically pure alpha and beta antigens, 
further investigation was necessary. The Hektoen- 
Schulhof method yielded antigens which definitely 
indicated that precipitin distinction existed between 
these two antigens; yet an alpha antigen could not be 
prepared by this method in a serologically pure 
condition. 


` Tate 3.—Reactions of Beta Antiserum 


Antigens 

Serum S Alpha Orysvanin (A 16. ex Beta Cry Aue (B 12.0) 

Beta — 

(65.3) 2,000 4,000: ite 000 16,000 32,000 2,000 4,000 8,000 ns 000 32,000 ^ NaCl 
Undiluted.. — — — — — 4 4 2 2 1 
MS UR 4 4 2 2 2 — 
ee A aaa — — — — — 3 3 2 2 2 — 
TI SU NE — — — — — 2 2 2 — — =— 
CARA =— — — == E + = n PUR a 
UES A aA s; — — == = ze a 
Normal* 


serum.... — — — — — — — — — — 
* Serum of rabbit used to produce antiserum, taken before C 


zation. 


IDENTITY OF THE ALBUMINOID FR 


In the first part of the investigation, a 
made of the “albuminoid” fractio injected into 
rabbits. The antiserum thus obtain a5 immunologi- 
cally indistinguishable from a roWKinely prepared alpha 
antiserum reacting strongly with@p ha antigen, and less 
strongly with beta antigen. 

Later in the investigati es “albuminoid” resid- 


uum, after the remova SH alpha and beta fraction, 
was purified .as 28 and an antiserum obtained: 
Desiccated lens Cs A 3 per cent suspension in 
tenth-normal uM ein o hy droxide and 0.5 per cent 


tricresol was sigen over night in the shaking machine 
with glass b The next morning it was placed in 
the refrig r, where it remained for a day. The 
sedin S then collected by centrifugalization and 
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washed with water for a period of seven days, until the 
supernatant fluid no longer contained protein by the 
ninhydrin test. The sediment, 30 cc. by volume, 
was suspended in 120 cc. of tenth-normal ammo- 
nium hydroxide, shaken five hours, and then placed 
in the refrigerator over night. It was centrifu- 
galized fifteen minutes at high speed. The super- 
natant fluid was dialyzed in collodion over night. 
The dialyzate was again centrifugalized and the sedi- 
ment discarded. Sodium chloride was added to make a 
concentration of 0.85 per cent and tricresol to 0.5 per 
cent. This was injected intravenously into rabbit A7B1 
in four doses, the first one 5 cc. and the other three 
10 cc., twice a week for two weeks. Three days after 
the last injection the rabbit was bled and serum A7B1 
obtained. This antiserum A7B1 reacted with alpha 
antigens up to 1: 50,000 and did not give any reaction 
with beta antigens. In fact, it was by this devious 
route that we prepared our first serologically pure alpha 
antiserum. 

For these reasons it appears to us that the “albumi- 
noid” fraction is not a distinct serologic entity, but is 
. definitely alpha crystallin, which is either enmeshed in 
the lens fibers and is so prevented from going into 
solution, or is an insoluble form of alpha antigen. We 
have not been able by any of numerous means to pre- 
pare a true solution of the “albuminoid” fyaction. 

In the light of these experiments, it impossi- 
ble to expect serologically pure prepgq&Don of the lens 
fractions if the methods used Hektoen and 
Schulhof are exactly followe "urther, the whole 
lens mixture prepared by the en-Schulhof method 
is difficult to use in the tin reaction, owing to 
the difficulty of passing S. 6ugh a Berkefeld filter to 
obtain a water clear o9 ion. Accordingly, we have 
tried a number of athe’ methods of preparing whole 
lens protein and Aractions. For a long time our 
efforts were fyg as regards the fractional antigens, 
the interacti tween the alpha immune serum and 
the beta a persisting. We have finally succeeded, 

Ni 


however obtaining preparations of alpha and beta 
antig which appear to be serologically pure and 
wh) e have been able to reproduce with definite 


ein and the alpha and beta fractions are as follows: 


SS Arity. Our final methods of preparing whole lens 
NY t 


Fe 
tl. 
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PREPARATION OF WHOLE LENS PROTEIN 


A method of the preparation of the lens protein has 


- been devised by Cecil, and has been adopted by the 


Ò 
Y 
a" 


H. K. Mulford Company, which markets a 2 per cent 
solution of lens protein. This method of extraction 
is as follows: Fresh lens is treated with sodium chlo- 
ride solution containing 0.5 per cent of sodium bicar- 
bonate, in the proportion of 20 cc. to one lens. The 
lenses are crushed and as thorough an emulsion as pos- 
sible is obtained; then 0.5 per cent phenol (carbolic 
acid) is added. This emulsion is kept in a refrigerator 
for forty-eight hours, and is then strained through 
gauze, and put through a Sharpless centrifuge twice. 
It is filtered twice through three thicknesses of coarse 
filter paper; then once through a Mandler filter with 
5 pounds pressure and again with 11 pounds pressure. 
Finally it is passed twice through a Berkefeld filter, 
with 15 pounds pressure. There results a stable 
colloidal solution which has a distinct blue tinge. 

In our earlier investigations, it was noticed that a 
weak solution of ammonium hydroxide was a better 
solvent for lens protein than was water. Accordingly, 
we devised the following method of preparing whole 
lens protein: Fresh lenses were treated with 
hundredth-normal ammonium hydroxide, shaken ath 
glass beads in the shaking machine for about ter(Nuss, 
and then placed in the refrigerator for forty-el 
or more. Tricresol, 0.5 per cent, is adde 
mixture 1s placed in the HA 
is then centrifugalized at high speed 
precipitate is discarded, and the Qs fluid is 
filtered through coarse filter pa ree thicknesses, 
and then through pA lters for sterility. 
Aerobic and anaerobic e dre made. If the cul- 
tures are negative, the 1 ng solution can then be 
used. The end- e NA d clear lemon yellow fluid, 
the protein content NN Or, is usually 1.5 per cent 


lours 
tore the 
material 
ne hour ; the 


or less. 
More me have used the following method 
of preparing lens protein: 


The whgtNttns protein is treated with hundredth- 
normal nium hydroxide and an emulsion is made, 


mes but ina shaking machine over night. “Alu- 


a 
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mina cream" ? is then added to 10 per cent of the total 
bulk. The mixture is allowed to stand over night. The 
supernatant fluid is then decanted. The sediment is | 
removed by centrifugalization. The supernatant fluid 
is passed through a filter once, then through a 
Berkefeld B filter at 8 pounds pressure. There results 
a solution which appears to be comparable to the solu- 
tion prepared by further filtration. This has the advan- 
tage of being extremely easy to prepare. We have 
prepared numerous specimens of these antigens by 
these different methods. Tests fail to show the 
presence of any aluminum salts. 

To determine the relative values of these methods 
of preparation, we have extracted both the dry and the 
fresh lens with these methods, keeping all other steps 
in the procedure identically the same throughout. The 
total nitrogen and nonprotein nitrogen of these antigens 
were then determined, and the protein percentage cal- 
culated. The total solids, which includes not only the 
protein but all salts, was also determined by dehydra- 
tion. "Table 4 shows the results of these analyses. 

In obtaining the data recorded in table 4, the fresh 
lens preparation .was made from twenty beef lenses 
with 400 cc. of solvent. The dried lens preparation 
was made for 12 Gm. of dried lens, which is roughly 
equivalent to twenty fresh lenses and 400 ¢c. of sol- 
vent. The percentage figures are reached using the 
nitrogen factor for alpha and beta crysiAMn*given by 
Hammersten, which is 5.94. The 
measured by dehydration. This d ration process, 
of course, measures definitely al nic and inorganic 
salts as well as other constituet ich are not included 
in protein percentage. 

During the ston se lens antigens, it was 


noticed that the solutiot ered more and more slowly, 
and that the end-produc*- became more and more water 
clear as filtration px ded. Accordingly, the different 
antigens were pz hrough new filters and the amount 
of the SOS ered before clogging took place was 
measured, as found that 100 cc. of the antigen 
Os je Cecil method (with sodium chloride) 
passed ügh the filter before clogging occurred, but 
that Qe solutions clogged the “filter after 15 or 


SE cream is freshly precipitated aluminum hydroxide made by 
pitating aluminum chloride by sodium hydroxide and washed unti! 
SNS of excess alkali. 


O 
Y 
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25 cc. had passed through. It also appeared that the 
absence of sodium chloride from the solution played 
an important role in the clogging of the filters, which 
seems quite natural when one remembers that sodium ` 
chloride inhibits to a certain degree the normal swelling 
of protein in the presence of alkali. 

After the determination of the physical properties of 
these various preparations of antigens, we examined 
next their immunologic properties. Rabbits were 


TABLE 4.—Relative Protein Content, Percentage, and the 
Total Solid Content, in Various Antigens * 


Dehy- 

Non- dration 

Total protein Protein Protein Total 

Anti- Nitro- Nitro- Nitro- Per- Solids, 
gen Preparation gen gen gen centage per Cent 


20.1 Cecil preparation from 

TRESMENSPN io ees ele 424 21.6 402.4 2.39 3.02 
20.9 Hundredth normal 

ammonium hydroxide 


iresh ENS ee areas et 315 24.6 291.4 1.73 1.99 
90.8 Cecil preparation from 
dried lens... 5 2 ius 356 21.4 334.6 1.98 2.16 


20.4. Hundredth normal 
ammonium hydroxide 


from dried lens........ 205 21.8 180.2 1.07 2.25 
20.5 Hundredth normal 
ammonium hydroxide 
isotonic salt from  : 
dred lens. 32s eee 248 44.5 198.5 T QU 
27.0 Ammonium hydroxide 
preparation from 
fresh lens prepared 
with alumina cream... 349 25.5 323.5 192 2.15 
Mulford’s commercial O 
preparation........... 350 21.0 AN 1.95 1.48 
* Analyses made by Dr. W. F. Perlzwig, O > the courtesy of Dr. 
Longeope, in the chemical laboratory of th gical clinic of the Johns 


Hopkins Hospital. x 


accordingly immunized to a Qi preparation of the 
antigens, supplied by th Q. K. Mulford Company, 
and to an ammonium xide extraction of the lens 
prepared by us; th t protein percentages of both 
of these solutions AN first determined. and the doses 
so arranged tat ye same amount of protein was 
received'by the ‘tWo series of rabbits. The only dif- 
ference nofi between the antigens during the admin- 
istration O hat the ammonium hydroxide antigen had 
a som t corrosive action on the ear veins, while 
ÉS ord preparation was much more readily tol- 


EN 
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erated by the rabbits. The rabbits were bled after the 
fifth injection, and both showed precipitins. At the 
end of the sixth injection, both showed strongly positive 
serums with homologous antigens. They were then 
bled from the heart, and the serums carefully examined 
in the precipitin test against the various antigens. A 
difference in the precipitin titers of the different serums 
was not noted. The serums were tested against the 
fractional antigens, and the results were most surpris- 
ing. The reactions between the antiserum from ammo- 
nium hydroxide preparation and the alpha antigens was 
very much stronger than was the reaction between the 
antiserum produced by the Mulford preparation and 
the same antigens. On the other hand, the reactions 
between the antiserum produced by the Mulford prep- 
aration and the beta antigen was very much stronger 
than was the reaction between the antiserum produced 
by the ammonium hydroxide preparation and the beta 
antigen. From this observation, it seems quite definite 
that the ammonium hydroxide preparations contain a 
greater quantity of alpha crystallin (or act as a better 
alpha antigen) than does the Cecil preparation, whereas 
the Cecil preparation contains a greater quantity of 
beta crystallin (or acts as a better beta antigen) than 
dces the ammonium hydroxide preparation. The 
results of this comparison are shown in table 5. 


THE PREPARATION OF sexo L001 PURE 


FRACTIONAL ANTIGE 
Attempts were made to separat alpha and beta 


fractions by other methods, suce precipitation with 
ammonium sulphate, but wit uccess. We returned 
finally to a modificatio the Hektoen-Schulhof 
method, which in the P is the Wooldridge method 
for the separation of nikljoproteins. The modification 
we employed was tMg,precipitation of the alpha and 
beta fractions at ir iso-electric points. The iso- 
electric point Q otein is the point at which it is 
neither acid alkaline, and this is the point of 
minimum fey The iso-electric point will vary 


for differ colloids and proteins. The iso-electric 


I DU alpha and beta fractions were determined 
5 


as ty 


SQ ammonium hydroxide extraction of lens protein 


WS prepared in the manner before described, and 


| [65,00 O esa dS Pee NE E RUE 


| 
«zo | 
000 66 NAS” ha Gea | 


000'01 | na” Q ‘ aan | 
000'8 - CO co > onan | 


000°F = AQ | anmann | 


0006 x + | socom | | 


oD 
cc puer Jod a b OE i 
A} opor wane tl! -^-l11! I 
s. 0008 worn | | andi tt I 
> 
O oor toad || e» cx H | 151 
ci 
3 000% «o mm | | oadt i | | 
o ("91 sade | | oa tt | | | 
S 
a f ooo 11111 Jti e Hel | IR ee at 
G 
Š = 
= 3 000-28 [eed deo Han | | 
R ra 
< 
z PA ie 154 1 ex et d] 
S = 
= 234 0008 ^-^ NOA & | 
S > 
S [e 000** =m H MNA 
3 3 
= E e 
a e 0006 = Hd - = + + 
E < 
3 oot = HH - œ + + 
Sate pee 
= 2 
N 8 00068 anne | C4 C1 C4 r4 
= 
= = 000°9L mama! na” 
g ~ 
m 
"E X4 008 co | INNT 
$ m 
hs < 0007 «0 a | anona] 
= y 
Eus 000% «mom | | sene | GY 
= Q 
0000T wo | l| | | Y 0 N A 
> M 
S 
S 
ES 
S 
1 
an 
E 
d 
Fa 
E 
E 


Mulford Lens Extract 


NSA : CNRC n ke E : 
E : : eee : 
E oc > S= è 
No Boum s cim : 
S Bon : Sacs : zi 
D - . . . c= Q . . 3. 
US AS A 
a a % e Sas E Boe 
^ Shee ech ay 2 BET c eve * Dis 
5 1a : (3:269 90 IE : es. 
s 10 — pM 
NN EMS: ii: iqks : RTE 
E a : Sa B ER. Dt 
! E ne o0 5 go o0 BH Of 
j Zi cr rm orn on n A emer nn " 


* 


o 
AV 
N 


40 A. C. WOODS—E.. L. BURKY 


filtered to clarity ; 20 cc. of this solution was then placed 
in each of a number of beakers. To each beaker was 
added an increasing number of drops of tenth-normal 
acetic acid. As the number of drops increased in the 
different beakers an increasing turbidity was noted, 
until at the addition of about six drops the maximum 
precipitate appeared to occur. The py of each beaker 
was determined by using the La Motte 3-B outfit. (In 
making the determination it was necessary to fill the 
shells completely with the clear supernatant fluid.) 

It was found that the maximum precipitate occurred 
at a py of from 5.2 to 4.8. Alpha antigens were now pre- - 
pared by precipitations of whole lens protein at various 
hydrogen ion concentrations from py 6.0 to py 5.0. 
Alpha antiserums were prepared by injection into rab- 
bits of those various alpha antigens. It was found that 
the maximum alpha antiserum-beta antigen reaction of 
these serums occurred in the alpha antiserums produced 
by alpha precipitated at py 6.0, but the reaction was still 
present in the alpha antiserum produced by alpha pre- 
cipitated at py 5.0. The repetition of this experiment, 
and the examination of the antiserums produced by 
the injection of an alpha antigen precipitated at differ- 
ent pu levels, finally showed that the iso-electric point 
of beta crystallin lay in the region of py 6.0 and of 
alpha crystallin from py 5.0 to pu 4.8. pparently 
the addition of tenth-normal ‘acetic aci e alkaline 
preparation of whole lens protein resuf» the precipi- 
tation of a small amount of beta 1 neighborhood 
of pg 6.0. As the pu approache the precipitation 
of the alpha fraction becomes ked, while the pre- 


m 


cipitated beta tends to go be«& nto solution. Further, 
after a py of 4.8 is reach, Jbùffer action on the part 
of the precipitated alp becomes evident, and over 
night the py will rise f 4.8 to 5.8. For this reason, 


can be added witl further changing the py, and this 
step holds tl efistant at 4.8. When acid is added 
beyond this t, however, carrying the py on the acid 
side beyffidNW, 4.8, the turbidity of the solution grows 
less, HAS) now having passed beyond the iso-electric 
poit the alpha crystalline, which begins to go back 
int lution. We have availed ourselves of these 

rvations to separate the alpha and beta fractions in 


when fg 4.8 1s une a definite excess of acid 
Q 


* 
NN crolaniontte ure state. 
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In practice, the method *” is as follows: 


The whole lens preparation is prepared as before 
described. Twenty cubic centimeters is placed in a 
number of tubes, and tenth-normal acetic acid is added 
until the maximum precipitate is obtained. The py of 
this tube is 4.8. Acid is further added until there is 
the faintest increase in turbidity of the supernatant 
fluid, indicating that the alpha is going back in solution. 
Thus the point is determined at which the maximum 
amount of acid possible may be added without redis- 
solving alpha. The py is still 4.8 The quantity of. 
acid to be added to the main bulk of whole lens protein 
is now calculated and added, the py again being 
checked. This should still be py 4.8. The mixture is 
allowed to stand over night. The precipitate is removed 
by centrifugalization. The supernatant fluid is prac- 
tically pure beta crystallin, and the precipitate is alpha 
crystallin. 

Further Purification of Alpha.—The precipitate 1s 
now dissolved in water, and tenth-normal ammonium 
hydroxide is added to a py 7.4. This is now dialyzed 
twenty-four hours to remove the excess ammonium 
hydroxide and is passed through a Berkefeld filter. 
Tenth-normal acetic acid is now added in the manner 
described before to a pu 4.8; the alpha is again PER p 
tated and removed by centrifugalization. This S 


repeated until the supernatant fluid from centh i- 
zation gives a negative reaction to the ninl Gr: test. 
Two more precipitations are now cae d: nal solu- 


tion is sterilized by filtration. cultured 
aerobically and anaerobically for days. After 
negative cultures, it is tested fo ogic purity by 
precipitin tests against pure algbawefid beta antiserum 


and by injection into RM h should produce an 
alpha antiserum which does eact with beta antigen. 

Further Purification ta Antigen.—The super- 
natant fluid from the ee. acid precipitation is 
dialyzed in a cod NE until the py of the surround- 
ing tap water } hed. Twenty: cubic centimeter 
samples are noX placed in a series of tubes. Tenth- 
normal acci qi (to precipitate any remaining alpha) 


10. The m $ of preparation of iso-electric points, mentioned below, 
are o $3 enses. Experimentation with the lenses of other species 


has sh hat the iso-electric points of alpha and beta crystallins may 
vary, NS Férent .species, but in other animals differential precipitation 


of th and beta crystallins at their iso-electric points is possible. 
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is now added to these tubes in varying amounts to 
determine the maximum amount of acid which can be 
added without re-solution of any precipitate that may 
occur. This is again at about py 4.8. The total amount 
of acid necessary to add to the original bulk is calcu- 
lated and added. The precipitate is removed by cen- 
trifugalization and discarded. Again the supernatant 
fluid is dialyzed, and this step is repeated until the 
addition of acid does not give a precipitate below 
fu 5.6. The antigen is now tested against a pure alpha 
and beta antiserum. There should be no reaction to 
alpha and a good reaction to beta antiserum. The beta 
antigen thus produced contains only about 0.1 per cent 
protein by test. Accordingly, to facilitate immunization 
of animals, we have concentrated it as follows: The 
beta solution is saturated with sodium chloride and 
tenth-normal acetic acid is added to py 5.0. A heavy 


TABLE 6.—Serologic Purity of Fractional Antigens 


Antiserums Antigen A 21.5 B 24 
A 7 B 3.1 (antigen A 21.5).......... Positive Negative 
100,000 
B 56:2 (B. 15.11 antigen). .......... Negative Positive 
; 50,000 


precipitate occurs (sodium chloride action on, beta anti- 
gen—the sharpness of the iso-electric ts being 
dependent on the absence of electrolyteQN This pre- 
cipitate is collected by centrifugalizati Qi high speed 
for fifteen minutes, and the bull «Vie precipitate 
measured. For each cubic centi r of precipitate, 
1 cc. of tenth-normal ammoniuqNJTydroxide is added, 
and as little water as is e to manipulate. A 
slightly turbid solution rgsv his turbidity can be 
removed by centrifugation, the excess of sodium 
chloride is removed by yzation, and the end-product 
sterilized by s filtration. ‘Tre resulting solu- 


tion is beta crystal(Nn about 3 per cent concentration. 
Table 6 ANY the serologic purity of the frac- 
tional qe us produced. 


ORGA ECIFICITY AND SPECIES SPECIFICITY 
THe Dactional antigens produced by this method 
sho e same properties of organ specificity and lack 


S specificity first pointed out by Uhlenhuth as 


roperty of whole lens protein. 
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The alpha and beta antiserums produced by the injec- 
tion in rabbits of beef alpha and beta crystallins react 
respectively with the alpha and beta antigens prepared 
from swine lenses as well as with beef alpha and beta 
crystallins. This organ specificity of the alpha and 
beta crystallins is shown in table 7. 

The antiserums produced by the injection in rabbits 
of beef alpha and beta crystallins do not react with 
other bovine tissue antigens. They have been tested 
both against beef blood serum antigen and against beef 
aqueous antigen, and do not react. An antiserum pro- 
duced by the injection of beef aqueous into a rabbit, 
on the other hand, reacts to both beef aqueous and beef 
serum, but not to any lens antigens, illustrating again 


TABLE 7.—Organ Specificity of Alpha and Beta Antigens 


Antigens 
Serums “Pig A 13.0 Beeí A 16. di Pig B Beef B 15. m 
Serum A 69.2 from pig anti- Positive Positive Negative Negative 
gen A 13.0 32,000 32,000 
Serum A 72.8 from beef anti- Positive Positive Negative Negative 
gen A 16.11 32,000 64,000 
Serum B 70.9 from pig anti- Negative Negative Positive Positive 
gen B 18.1 64,000 64,000 
Serum B 56.2 from beef anti- Negative Negative Positive ^ Positive 
gen B 15.11 64,000 64,000 
. the immunologic isolation in the normal eye ens 


protein even from such neighboring eS as the 
aqueous. Table 8 shows these reactior ustrating 
the lack of species specificity of the «do ailine lens, 
and of its fractions, alpha and bet attin. 


COM MEN 


By the methods of preparing hire fractional antigens 
here outlined, pure frag@yal antigens have been 
obtained whose antiserut o not show cross precipi- 
tation when tested a e eterologous fractional anti- 
gens which are rela fresh. The alpha and beta 
antigens are, h , not equally stable. The alpha 
antigens have | preserved for many months, and 
the first pur tigens prepared are still stable and do 
not show adfénce of precipitation. This is not the 
| pure beta antigen. Freshly prepared beta 
sroduces a specific antiserum, which reacts 
with the beta antigen and does not react with 


Ad 
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other antigens. Beta antigen, freshly prepared, shows 
no tendency to nonspecific precipitin reactions with 
heterologous antiserums, and does not give a precipi- 
tation with a hetero-immune serum even after twenty- 
four hours’ incubation. After a period of a few weeks, 
however, the beta antigen becomes unstable, even when 
kept in the refrigerator. There develops a definite 
tendency to spontaneous precipitation as the antigen 
grows older. Likewise, after some weeks, the beta 
antigens begin to show nonspecific cross precipitation 
with other fietero-i -immune serums. However, if alpha 
antigen is mixed with the beta antigen, the beta antigen 
loses this tendency to spontaneous precipitation, the 
alpha fraction having apparently a protective colloid 


TABLE 8.—Species Specificity of Crystalline Lens 


Antigens 
(zr = SA 
Alpha Beta Whole Beef Beef 
Crystallin Crystallin Lens Aqueous Serum 
Antiserums (A 16.11) (B17.11) (ABX 17.7) (4) (1) 
Alpha (72.8)....... Positive Negative Positive Negative Negative 
80,000 80,000 
BOCA la Negative Positive Positive Negative Negative 
30,000 30,000 
Whole lens 8990.4... Positive Positive Positive Negative Negative 
30,000 30,000 30,000 
Beef aqueous 
humor (52.4)..... Negative Negative Negative Posi Positive 
NN 1:10,000 


; © 


action against the spontaneous preci&tstion of the beta. 
The accompanying chart as phically this pro- 
tective colloid action by alpl the precipitation a 
beta. The pure isolated SQ tien has a definite 
tendency to ie ed Aneously between py 7.8 
and py 6.2. This is on 1 on the first ctirve of the 
upper figure, while the s&fond curve of the upper figure 
shows the range Ghia precipitation possible in the 
pure alpha crys The lower curve shows the 
range of poss acid precipitation of whole lens pro- 
tein, the n of alpha and beta protein, precipitation 
being po(silj& only between py 6.2 and py 5.2. In 
a mixt alpha and beta crystallins, the beta protein 
in tht Oxture does not show any tendency to sponta- 
ne precipitation in the higher ranges from py 7.8 
6.2, where it does tend to precipitate when in 


SS ure condition. Apparently the presence of the alpha 
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antigen has an inhibitory effect on spontaneous precipi- 
tation on beta antigen between py 7.8 and py 6.2. 
This tendency of beta crystallin to precipitate spon- 
taneously is of great interest, as it offers quite a plausi- 
ble hypothesis to explain the etiology of senile cataracts. 
Beta crystallin does not tend to precipitate from whole 
lens protein, the alpha fraction having, as before noted, 
an apparent protéctive colloid action that prevents the 
precipitation of beta. Jess has noted that in old age 
and in cataractous lenses the quantity of alpha in the 


1—— ——Whole Lens Protein ABX 30- 2%. 
2. Alpha Fraction | A29 —246. 
3—e —+—Beta Fraction B26 - 2%. 
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Range of precipitation of whole lens e na and beta crystal- 
lins at different hydrogen ion CEN. 


lens protein is greatly Pe OY It seems plausible 
to assume that these fact ; in some way be related 
to the causation of cataracts. The gradual 
decrease in the alpl tion allows the beta fraction 
to become greater xai more pure, and further 
gradually Du protective colloid action against 
spontaneous pgectpitation of beta crystallin. Thus a con- 
dition may ID proached where beta crystallin predom- 
inates in ens protein and the protective action of 


the SS raction, which normally prevents spontane- 
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ipitation of beta, is removed. Spontaneous 
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precipitation of beta in vivo and in situ may now occur, 
with the resultant clouding of the lens. This is an 
especially interesting hypothesis when it is considered 
that the range of spontaneous precipitation of the beta 
fraction lies in the normal hydrogen ion concentration 
of the body fluids. Such a theory is, however, totally 
without experimental proof in vivo. 

Lens protein contains both globulin and albumin. 
The question whether the albumin and globulin bear 
any relationship to the alpha and beta fractions nat- 
urally arises. No such relationship can be demon- 
strated. Globulin is present in ten times the amount 
by volume than is the albumin. Both the globulin and 
the albumin fractions react with antialpha and antibeta 
serums, indicating the mutual presence of alpha and 
beta fractions in both the globulin and the albumin. 

At present a statement cannot be advanced as to the 
relative merits of the Cecil commercial preparation and 
the ammonium hydroxide preparation we have devised. 
The chemical analyses show little difference in the 
nitrogen content, and immunologic tests in vitro indi- 
cate that the Cecil preparation contains a greater rela- 
tive quantity of beta crystallin, while the ammonium 
hydroxide contains a relatively greater amount of alpha 
fraction. Should further study show that anything is 
` to be gained by a relatively greater quantity, of either 
the alpha or beta fraction, one or the othersslethods of 
preparation of whole lens may then beco®Apreferable. 
A study of clinical hypersensitivity t ns protein is 
now in progress. The few observati ready at hand 
indicate that a marked differenc exist in the skin 
reactions produced by these tw parations. 


A study of the prej ion, and immunologic and 


chemical properties o le lens protein, and its alpha 
and beta crystalli E has been undertaken. 
New methods fop preparation of whole lens protein 
have been dai " These new preparations contain 
a larger rel PN amount of alpha crystallin and less 
beta NU, han did the older preparations. It was 
found impessible to produce serologically pure frac- 
tionalfigens by the methods outlined by other investi- 
gat A method of preparing serologically pure alpha 
SM eta antigens was then devised by which such pure 


igens can be prepared with definite regularity. The 
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basic point in- this method is the utilization of the 
iso-electric points of the alpha and beta crystallins. 
Study of these serologically pure fractional antigens 
shows that they are organ specific and not species 
specific, thus supporting Uhlenhuth's observations. 
The pure beta crystallin fraction shows a tendency 
to spontaneous precipitation within the normal hydro- 
gen ion range of body fluids. The presence of alpha 
crystallin prevents this spontaneous precipitation. This 
observation, coupled with the: earlier observations of 
other investigators, makes possible an attractive 
hypothesis concerning the etiology of senile cataract. 


ABSTRACT OF DISCUSSION 


Dr. ZENAS H. Erus, New York: The study of the nutrition 
of the crystalline lens is most difficult. But it is only through 
such thorough-going research as Dr. Woods has done in 
studying the chemistry and immunology of the constituents 
of lens protein that we can hope to make progress in endeav- 
oring to find the cause of the formation of lens opacities. 
Dr. Woods has given us a positive method of obtaining pure 
alpha and beta lens antigen and has shown that, like lens 
protein itself, they are organ specific. Jess has shown that 
during the growth of the lens all through life there is a 
slow shifting of the quantitative proportions of the albumins. 
The two crystallines (water soluble) are the main proteins, 
albumin being present only in traces. In old age ther cou 
increase in albuminoids. Jess also has shown that a a- 
ractous lenses the quantitative proportions of the so Se ete 
min and albuminoids are greatly changed and t e lenses 
decrease in weight because of an enormous los uid and a 
considerable loss of albumin. The loss ome in is at the 
expense of the crystallines, while albuminoi owed a definite 
increase. This leads one to believe th oe change 
over into albuminoids. Dr. A. E. the International 
Congress of Ophthalmology in 1 ©): x: at the American 
Ophthalmological Society in 1924 Eeported that he had arrived 
at a cataract preventive or e without resort to surgery. 
Ninety-three per cent i tl pte had responded favor- 


ably to his ee Dy: with the preparation intro- 
duced by Dr. A Cir could not confirm his results, 
for no cage a opacities was shown in any of our 
cases. 


Dr. S. R. c0) / Omaha: This section owes Dr. Woods 
and Dr. Due z great deal of thanks for the unbelievable 
amount of De they have done in perfecting a method of 
preparin ure lens antigen that can be preserved. Some 
wor we have been doing this year with another lens 
AS n compared to some work that we did a few years 
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ago shows the immense importance of haviug a pure and 
standard lens antigen containing whole lens protein. One thing 
that ought to be borne in mind is that none of the work which 
has been done on the lens protein as a diagnostic agent or as a 
therapeutic agent has, to my mind, received sufficient scientific 
proof so that it can be accepted. I was glad to hear Dr. Ellis 
report a series of cases in which he had tried out the lens treat- 
ment and recorded accurate results. It must be remembered 
that this is all on an experimental basis and not to be treated 
otherwise until we know more about it. 


Dr. A. E. Davis, New York: The lens antigen that I first 
brought out was called by Dr. Woods the Cecil antigen and 
the Mulford antigen, wheréas the Cecil antigen and the Mul- 
ford antigen are exactly the same; in fact, it was my own 
invention. At first I used this remedy in a suspension, but, 
of course, that could not go to the general public. Dr. Cecil 
and I then devised this method of making it sterile, and by the 
way, being a sodium chloride preparation, it went through the 
filter very well indeed. In making the comparison of the orig- 
inal antigen and the ammonium hydroxide antigen, the protein 
element in the original antigen is considerably higher than in 
the other, and I think for that reason, having that additional 
amount of protein, it would be more efficacious in the treat- 
ment. The original antigen also is much less irritating locally 
to the patient than the newer preparation. This is another 
point that I am sorry Dr. Woods did not carry out in his 
paper. Of course it takes time for all these experiments. The 
point I refer to is the precipitin titer. In my original cases, 
for the first fifteen cases that I reported, we bled all these 
patients and took this precipitin test. However, theytests were 
not very satisfactory. I am in favor of using epo pro- 
tein of the crystalline lens; that is, not usin ractional 
elements of the protein separately. Dr. Woo as shown that 
the alpha fraction holds the beta fracti 1 solution so it 
does not precipitate; and this is a de dvantage indeed. 
With Dr. Ellis, I am of the opinion xi) if we make further 
studies of the nutrition of the len AR can find that specific 
affinity which they claim that ptors of the individual 
lens cells have for nutrition @n%&r. Wheeler and Dr. Kirby 
have started on that line), gins if in addition we can get an 
antigen that is stable and st&ggle, we shall come nearer to solv- 
ing the problems of th€Pponoperative treatment of cataract. 
While my own IS not quite so good, after being under 
observation for lor riods of time when the first reports 
were made, jeans v from 70 to 80 per cent of the cases 
arrested UR > and about 50 per cent of the cases show 


improvement 1 rision. 

Dr. ASSMAN, Philadelphia: It was my original pur- 
pose CN of the work of some of the earlier investigations 
into subject, by way ‘of stressing the importance of the 
QV taking place in the soluble crystalline of the lens, 

cataract formation. Dr. Ellis has gone over the later 
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work of Jess." About 1910 the cystein reaction was described, 
by which the proteins, in the presence of certain cystein groups, 
produced a red color by the addition of a few drops of a 4 
per cent solution of sodium nitroprusside and ammonia. 
W. Reiss, in 1911, and a little later Jess, demonstrated the 
regular occurrence of this reaction in normal human and ani- 
mal lenses. Jess then showed that the reaction was produced 
by the alpha and to a greater extent by the beta crystallins, 
and that the reaction was negative in senile cataract, the degree 
depending on the extent of the cataract formation. Then when 
it was found that there was a decrease of the total proteins of 
the lens in cataract, solely through the two crystallins, it 
appeared that the absence of this cystein reaction in senile 
cataract depended on the loss of the cystein-containing frac- 
tions. There is no doubt about the presence of the reaction 
as demonstrated by the positive red coloring produced in nor- 
mal lens with the addition of the 4 per cent sodium nitro- 
prusside and ammonia, and its total absence in a hypermature 
senile cataract. The importance attached to the changes in 
the alpha and beta crystallin taking place during senile cataract 
appears to be supported by the work of Dr. Woods, when he 
showed how the beta crystallin, in particular, was affected in 
his experiments. ` 


Dr. ALAN C. Woops, Baltimore: I shall first answer Dr. 
Davis’ comments. The Mulford Company was the source of 
our information that Cecil was the deviser of the present anti- 
gen made by them, and it was for that reason that I referred 
to the “Cecil” antigen. It was not until Dr. Davis called my 
attention to it by letter that L was aware he had suggested 
this method to Dr. Cecil. As Dr. Davis stated, the 


antigen has a slightly higher protein content. Th tein 
content of the ammonium ‘hydroxide preparati an be 
increased by decreasing the amount of solvent u: We used 


this proportion arbitrarily because it gave u 
ration similar to the Mulford preparati 
give false posi- 


to the Mulford preparation is that it s 

tives in skin hypersensitivity tests, O) my own antigen 
gave negative reactions. In these p§gien®¥ skin tests with beef 
serum and beef aqueous were posit It looks as though by 


skin tests which are more sensitiv®han the precipitin test in 
vitro there may be some oe Emi impurity in the Mul- 


'hly a prepa- 
he objection 


ford antigen. For that rea have been using the ammo- 
nium hydroxide antig 64t Dr. Davis said about the 
irritability is quite S Or this paper 1 specifically omitted 
saying anything use of lens protein in clinical 
patients. I LER A ity to the ear vein in a rabbit. In 


the skin of a there seems to be no difference in the 


amount AOT ion; in fact, the ammonium hydroxide may 
be less irri 9. Both of them are irritating, however. Dr. 
Davis s the absence of precipitins in man. I would not 
qu in the blood serum of a 150-pound man from 
Nen of a few cubic centimeters of 1 per cent protein. 
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I should not expect to get antibody reaction in a man unless 
much larger doses were used. As far as the antibody reaction 
produced by the fractions goes, there is a radical difference. 
The antibody reaction to alpha crystallin is rapid and prompt, 
and to beta crystallin is slow and uncertain. If (and I say 
advisedly if) the immunologic energies of lens protein have 
anything to do with cataract, I should be much more suspicious 
of the beta fraction than of the alpha fraction, because the 
alpha fraction seems a bit more nonspecies specific than the 
beta. Dr. Tassman spoke of the balance of these two proteins 
in the lens, which is one of the most interesting things we have 
encountered. The interactions of alpha and beta are remark- 
able. For instance, alpha is precipitated by acid, beta is not. 
But if an excess of electrolytes is added to the solution of 
beta, it will be precipitated by acid. Alpha from whole lens 
protein can be precipitated by the use of sodium chloride, and 
thus very little beta can be precipitated. But if sodium chloride 
is added to a pure alpha solution, alpha is not precipitated. I 
do not know why. Very slight differences in the calcium con- 
centration of the solutions cause most remarkable precipita- 
tions. If calcium is added slightly over the normal physiologic 
limits, changes occur in the turbidity of the solution. I do not 
know why. We have at least been able, now that we have pure 
antiserums, to test out these precipitates, to find out what we 
are dealing with, and to have a method of identifying our 
precipitates. 


THER OCULAR wrUNDUS EN: FHE 
ACUTE, TOXEMIAS 


AN ANALYSIS OF EIGHT HUNDRED AND 
FIFTY CASES 


ALBERT L. BROWN, M.D. 
CINCINNATI 


The manifestations in many general conditions, as 
revealed by the ocular fundus, have been analyzed as 
to type and incidence on a comparative basis. These 
tabulations are of the greatest benefit to the ophthal- 
mologist in aiding the internist and surgeon in diagnosis 
and prognosis. 

The toxemias are treated separately in the literature, 
although there are certain signs that are common to all. 
They are all acute infectious processes with many 
fundamental pathologic similarities. Since the toxe- 
mias quickly showed generalized symptoms, it was 
thought that the eyegrounds might be seen to partici- 
pate more or less uniformly if a sufficient number\of 
cases of all types were studied. To this end, ae 
of every patient admitted to the medical As the 
Cincinnati General Hospital were examined matter 
of routine. Only the fundus observations4o'the acute 
toxemias are considered here. The On “lesion” 
henceforth will refer only to those fundi. 

The literature abounds in repor cular derange- 
ments associated with these NE s. It would be 
pointless, so far as the purp f this study is con- 
cerned, to compile an exte A survey of them. In 
this analysis I present c Er conditions in the fundi 
which are not charactegi of any one disease but are 
common to all, an ch occur with sufficient fre- 
quency to make JO noteworthy. 


The type of(ocWMár lesions found in patients in a 


medical service ffer markedly from those found in 
an eye clint Chose found in medical patients are apt 
to be les lespread, and of a more transient char- 
acter «wth Tess destruction to tissue and vision. The 
MANN encountered in an eye clinic cause ocular 
SN) ms chiefly, such as disturbance of vision or pain, 
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and are usually more widespread, destructive and per- 
manent. Only 3 per cent of the patients examined had 
any ocular complaint other than the simple statement 
that they wore glasses. 

Fifty-two per cent (440) of the patients presented 
abnormal fundus conditions which were considered to 
be dependent on some constitutional condition. Eighty- 
five per cent (374), or 44 per cent of the 850, were 
considered to be dependent on the acute toxic processes 
for which the patients were then being treated. The 
lesions reported exclude all thought to be due to retinal 
arteriosclerosis, or renal or diabetic diseases. 

After the first seventy-five cases were observed, it 
was evident that there were certain deviations from the 
normal occurring with some regularity. They appeared 
to be dependent on the type and especially the severity 
of the infection. They changed with the course of the 
disease, became less marked when the temperature fell 
and the infection seemed to be subsiding, and advanced 
when the disease seemed to be progressing. A search 
of the literature and a limited correspondence failed to 
reveal reports of similar observations. Sir William 
Willcox, in a discussion, said that he had recently been 
interested in the ocular fundus in toxemia. He simply. 
mentioned hemorrhages as one manifestation. 


GENERAL MANIFESTATION A 
These manifestations could be gro into: three 


classes : 

1. Toxemias of mild intensit 
(a) disks normal or slightly 
(especially the veins) sl; 
chiefly with influenza, acutá rJinitis and acute sinusitis 
of moderate intensity, X (b) Average temperature 
100 F. (c) Average dapation from four to five days. 

2. Toxemias of rate severity and longer course: 
(a) Disks ratl Ayperemic, margins occasionally ` 
blurred; ves efinitely dilated, and often slightly 
tortuous. lated with pneumonia, severe sinusitis, 
severe agitespolyarthritis, typhoid, pyemia, septicemia, 
encephalide4and meningitis (especially cerebrospinal). 
(0) * Egerage temperature from 102 to 103 F. 

erage duration from one to eight weeks and 


d short course: 
emic, with vessels 
dilated. Associated 
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3. Toxemias of great severity: (a) Disks with mar- 
gins blurred by edema and vessels quite dilated. Sur- 
face of disks often fades insensibly into surrounding 
retina. White streaks show line of nerve fiber bundles. 
Occasionally retinal edema ; punctate hemorrhages from 
the finer vessels into the retina. Twice small whitish, 
retinal areas around or near the disks were seen 
(retinitis septica of Roth?*). Occasionally edema of 
the disks was seen as a forerunner of a frank optic 
neuritis (1.5 per cent). 

Table 1 shows the numerical distribution of these 
conditions. 


TABLE 1.—Numerical Distribution of Fundus Changes 


Total of Each 


Disease 
Class Class Class ,————J2-———— 
1 2 3 No. % 
Influenza and (grip?)......... 105 29 ho s% 29 16 
¡ACUC IA S saas soa vineis 27 8 Ae, n 8 3 
Oise Sra chis esae 145 10 12 13 35 24 
PREUMODI AR v epe beaut 192 9 41 101 151 78 
Acute multiple arthritis...... 46 3 10 12 25 54 
PUTO Le RERE ey DEVE O SA 26 ie T. 4 11 42 
Pyemia and septicemia....... 104 n 30 31 61 57 
;Encenbslitis;.. osse er veio 125 6 17 11 34 27 
Meningitis: 1. Cerebrospinal.. 22 ^ 9 7 16 72 
2. Pneumococcic.. 2 A P 1 1 50 
8. Tuberculous... 5 Be i: 2 2 40 
Choleeystitis with jaundice... 1 is Pc 1 ihe 
Otto Re eer a aa n 850 65 126 188 374 


* Percentage in cholecystitis is not significant because the SS cases 
of jaundice were not tabulated. It is regarded in this,si $ as an 
unusual complication probably due to the same focus capgin the chole- 
eystitis. 


ANALYSIS OF THE THREE ES 
Class 1 (18 per cent, 153): Cy d types of the 


toxemias were, of course, in the 1 rity, because the: 
patients who apply for entran Kato a general hospital 
have usually something mare Mares than a mild cold 
or uncomplicated influenz Thirty per cent (forty- 
five) of the patients O class presented changes 
ranging from sligh KO oderately hyperemic disks. 
Hyperemia was cal ich only when the disks became 
less involved asfth&patient recovered. The fine grade 
of distinction D en a normal and a hyperemic disk 
calls for pone Bia reading. In 1901, von Michel 
reported CN ases of septicemia with hyperemia of 
the dish hich seemed to change during the course 


Arch. f. Ophth. 55: 1872; Deutsche Ztschr. f. Chir. 1: 471, 
1873; ndbuch der Augenheilkunde, ed. 3, pp. 976-977. 
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of the disease. An examination afterward revealed 
that both were normal. Terrien and Boudier * reported 
three cases of hyperemia of the disks in three cases of 
cerebrospinal meningitis. 

Class 2 (56 per cent, 476): This type represented 
the largest class, but the next to the smallest percentage 
of changes. While changes here were not so striking 
as those in class 3, they were of sufficient definiteness 
to entitle them to consideration. Twenty-five per cent 
(119) of the cases in this group presented changes 
some time in the course of the disease. These changes 
consisted of increased capillarity of the disks, and occa- 
sional slight blurring of the margins, especially over the 
upper nasal border. The larger vessels, especially the 
veins, also had a tendency to become dilated, and, at 
times, slightly tortuous. Blurred disk margins never 
occurred in any patient with a temperature under 102 F. 
Hirschberg * saw three cases of pneumonia with great 
hyperemia and slight edema of the disks, which had 
receded when he examined the patients after recovery. 
He definitely associated the phenomena with the toxic 
processes. Von Hippel* also reports papilledema in 
pneumonia, which disappeared after recovery. 

Class 3 (26 per cent, 221): In this class are grouped 
the cases of severe pneumonia, meningitis, severe 
typhoid, septicemia and sinus diseases. ighty-five 
per cent (190) in this group presented ah. One 
hundred and seventy-eight had various ees of disk 
changes, ranging from increased ca@Wfrity to optic 
neuritis. Eighty-six presented a erate edema of 
the disks, with slightly blurred N rgins and dilated 
vessels. Fourteen of these ej Six had marked papil- 
ledema, which advanced wit progress of the disease 
and receded as the On NOE Sübsided. After recovery, 
the eyegrounds were e y normal without sequelae. 
Thirty-two patientsexleVeloped retinal hemorrhages. 
Twenty-six of th ere of the finer punctate char- 
acter, which wer, Lady from ruptured fine vessels. 
Table 2 show incidence of these lesions. Twenty- 
two patie s his group presented severe changes of 
one A another. Six developed optic neuritis, 


3. o. and Boudier: Arch. f. Ophth. 29:301, 1909; 30:214, 


1910 
(au Ueber Fieber bei Augenentzündungen, Centralbl. f. 
+ C Augenh., 1911, pp. 193-196. 

\ . Von Hippel: Falle von Stauuangspapille bei Pneumonie, Med. 


SS p. 1286. 
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which appeared after the inception of the toxemia in 
each case. All developed the usual picture of visual 
disturbance and sequelae. Two developed embolism 
of the central artery; one, thrombosis of a branch of 
the central vein; one, a metastatic choroidal exudate; 


TABLE 2.—Distributions of Lesions in the Various Diseases 


Simple hyperemia .............. 
influeDz8...-..25.-- e oe 
SA A e A RA 
ENCUMOMA S oil nds re eee terae ert ls a ars 
Multiple arthritis 
«EncepDhalitig. eds aaa Cs vie leto e ora aaa 
RAMS Oeste es A lero Ra Moe eve eR Oct hee 
Slight edema with some dilatation of blood vessels 
MANENZ A A eto slates Pena E eT we a nies Rene esate 
Sinusitis.... i 
Tmeumotiasu-.4. 2... 9: owe aaia mere re nus quie oe eee Ste Y 
MEI plea re DME Sheep A A y E e referee ea ree E 16 
YPNO TES esate aol mere Ea te eite uet te erede e ete ntes bie Ne niente 8 
Marked papilledema and retinal edema.................... eene 40 
Pneumonia 20 
Multiple: arthritis: .6. eu Na Dri a UE PME GE IG. 8 
SIMS IB doit Fa cuneate hemes 5 
MVDNOIG. seen e eer eter 3 
Encephalitis 4 
Edema and retinal hemorrhages (all types)...........oooooomooomo.o.... 32 
IPneouttOnia e etie. eec mee su reete i ULT MU RUE ci 3 
Multipleartbritisedescoem ooo a car eee ake 1 
BAAD DE C VARE UO e exa ee BORE CONNEC mere E 4 
"Depnioldz sees reete cem o rad a US O AT 1 
Memnegitis' (cerebro Spina: arah 2o sateen pees Maa ed eS 1 
HOICODILA TICS: ore, esos oen eu eset nea Meis ee 2 
AN A A E e 4 8 
ENCON tata cote oe ene eo ta eee S EN 2 
AS oa E SR T ER CE KY 
Acute cholecystitis with jaundiee.,................. eere eee 
I»neephalitig asic aora eam etas ue ate pte y @ 2 
Meningitis Coubereuloug)r dece oe eer Tar arco Jalon m Nea 1 
mbolism^ol-eentral-artery. 4.0.29 ved «uses taa NI eres rares 2 
PVD OMe is cine E.A ees LIT EDO. EET Q C: 1 
Prema SN Ne MCA UEM Fir ex ex pa M NN US Mie Jer 
Thrombosis of branch of central vein........., E. Coh RP OS v 1 
«Exiceplhalitiszc as ceca m ede us a A 1 
Massive choroidal exudate................ A Y ACUDIR NER CIT IC 1 
Eneumonia.. o pence K: CER DUREE DR 1 
Metastatie choroiditis .................. O A S ALAT A 2 
TineepHalitig»s to e a E n Ue E 1 
Meningitis (tuberculous)........ O; S DIS Ann UPS y 
Septic retinitis of Roth?........, bn REID ORI Rae enor OO 2 
sSeptleemis so tron eo A NEN AMARE E a S 1 


Encephalitis........... SO AO PRT REDE MANY ACID NET 1 


two metastatic fffofefditis, and two, white retinal areas 
around the disk septic retinitis ?). 


From .tl regoing analysis it is evident that the 
Severer t of infection produced the greatest per- 


esions, both mild and severe. The cases 
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associated. with dilatation of the larger vessels (espe- 
cially the veins), were of greater interest and of more 
importance than those which presented the severer 
lesions, such as hemorrhages, areas of degeneration, 
and neuritis. The former, if present, seemed to present 
a sort of bird's-eye view 'of the course of the disease, 
from which, quite often, could be told the stage and 
probable ‘severity of the infection. All these signs 
seemed to be stages of varying degrees of the same 
process. The degree was usually found associated 
with the height of the temperature; i. e., the higher the 
temperature, the more pronounced the manifestations. 
In cases in which there was very mild involvement, such 
as uncomplicated influenza or not too severe pneumonia, 
nothing more than a mild hyperemia or dilatation of the 
larger ‘vessels occurred. During the influenza epidemic 
of 1890, a great many ocular complications were 
reported. These are not to be confused with the 
changes noted here, for while the former are considered 
as complications dependent on accidental metastasis or 
communication, the latter are considered a part of the 
general reaction, returning to normal as the illness 
subsides. 

In the severer toxemias (class 2), hyperemia was 
first manifested with dilatation of the greater vessels, 
and, if the process continued with an increased tem- 


perature (above 102 F.), edema of tl ks often 
followed, which increased or subsided the course 
of the disease. 

The very severe infections, such are represented 


in cases of severe pneumonia, ROMalitis and menin- 
gitis, passed through the PS) stages quickly ife 


presented definite ‘papilled QU cina edema and, 

certain instances, retinal KP orrhages and areas of 
degeneration in the Cy Observers of cases of 
meningitis differ wid ww ae of ocular conditions. 
Randolph * found ledema in 17 per cent. He also 
found retinal veidJYngorgement in nineteen out of 
thirty-five ca atten says that it is rare. Barlow 


and Lees? three in forty-two cases. Twelmyer ê 
reports RS of metastatic ophthalmia in cerebrospinal 
menin Reports of papilledema and optic, neuritis 
foun UO encephalitis agree essentially. The British 


tae Bull. Johns Hopkins Hosp. 4:59, 1893. 
arlow and aoa in Allbutt’s System of Medicine, 7? : 174, 1910. 
" Twelmyer, O : Metastatic Ophthalmia, Vereinigung des Augenaerzte 
NNNM. we und Posens, Breslau, March 4, 1923 


OCULAR FUNDUS IN TOXEMIAS 57 


Government Board Report? states that papilledema in 
encephalitis is seen occasionally and optic neuritis 
exceptionally. Forty-seven patients examined by 
Moore '? did not show changes referable to the dis- 
ease. In the forty-eighth case there was secondary 
optic atrophy, but its cause was in doubt. I found one 
case of optic neuritis in 125 cases of encephalitis which 
was undoubtedly associated with the disease. Its entire 
course was followed from the beginning, which did not 
occur until a week after the admission of the patient. 
This patient died fourteen days after admission. I 
should like to repeat that such a condition was consid- 
ered dependent on a secondarily infected optic nerve, 
while the simple edema is an altogether different affair 
associated with the general circulatory reaction. 
Holden ** mentions sinusitis as one of the causes of 
papillitis. Mention is not made of simple papilledema. 
In one case of severe pansinusitis in which there were 
acute symptoms of pain, headache and malaise, and a 
temperature of 103 F., the disks were markedly ede- 
matous, the vessels were quite dilated, and there was 
considerable retinal edema present, as shown by the 
regular waving of parallel vessels and an increased 
“watered silk" reflex. Drainage of the sinuses 
improved the condition, and the ocular signs gradually 
subsided until, some time after recovery, the e- 
grounds were perfectly normal. A similar gi 
has been noted and discussed by other obser but 
it has usually been explained as an isolated p O enon 
instead of part of a generalized proces 1e cases 
which presented the severest general sig ON in which 
the prognosis was ultimately bad pre the greatest 
fundus changes. Two cases O) imonia passed 
through the ocular stages of Qyptfemia and edema, 
with later rupture of the ane pillaries, which pro- 
duced widespread punctate Aentórrhages. One patient 
passed through the earli ges and finally developed 
bilateral optic neuritis 1 three of these patients 
died. Bull^* report cases of retinal hemorrhages 
in the course of rey onia but did not record the out- 
come. Clothie(* Feports a fatal case of typhoid, in 


9. Local Brt orant Board on Encephalitis Lethargica, number 


121, London, 
10. RRA .: Medical Ophthalmology, ed. 2, p. 143. 


11. Hel@enNWard: Arch. f. Ophth. 53:316 (July) 1924. 
L2. .: Tr. Am. Ophth. Soc. 9: 316, 1900. 


ier: New York M. J., April 10, 1909. 
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which the patient developed optic neuritis. The cases 
of retinal hemorrhages in the septicemias were in those 
of the severer variety; i. e., they were of longer dura- 
tion, and more destruction and graver sequelae ensued. 
Flemming !* reports forty-two cases and makes a like 
assertion. To avoid making this paper lengthy with 
interminable case reports, tables 1 and 2 have been 
prepared to show at a glance the incidence of the 
conditions. 

I feel that the majority of these manifestations are 
due to local dilatation with increased permeability of 
the blood vessels and exudation into the surrounding 
tissues. 1** reported similar conditions associated with 
serum sickness after the injection of diphtheria anti- 
toxin. In these cases, the manifestations were asso- 
ciated with the increase and subsidence of the reaction, 
as indicated by the chills and the temperature. 

Then, too, is it not true that it is fairly universally 
accepted that the great internal vascular beds, such as 
those in the abdomen and lungs, take part in a general 
dilatation with exudation during these toxemias, espe- 
cially those in which there are severe symptoms and 
high temperature? This, with the contraction of the 
vessels of the skin, tends to hold heat in with a conse- 
quent elevation in temperature. Therefore, may not 
the retinal vessels take part in this general, reaction? 
Their readily accessible position lends then portance, 
since they are the only vessels of conscii that can 
be so easily observed without undue 1 ulation. 

The reports of similar conditions ¡(WoxXemias indicate 
their probable occurrence but eir frequency or 
importance. The statistics led by different 
observers are at great ss Qo This is probably due 
to the fact that one obsegyeNay have examined each 
case only once and recordi his observations. Another 
may have examined hi&Zseries only on consultation 

nplained of ocular disturbance. 
nd to report a very small per- 
“nd the latter would see only the 
very severe ges. These cases must be observed 
daily ao the illness if the finer changes are 


to be o and a basis for differentiation established 


because the patient 


of st and severity of a given disease. Routine 
oph noscopic examination of patients suffering from 


$ Flemming: Tr. Ophth. Soc. U. Kingdom 20: 135, 1900. 


. Brown, A. L.: Am. J. Ophth. 8: 614 (Aug.) 1925. 
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general illnesses is again emphasized, for, apparently, 
changes appear in the commonest diseases with suffi- 
cient regularity to make them of definite help in 
following the course of these diseases. 


CONCLUSIONS 


1. Ocular fundi in various types of acute toxemias 
present common changes, depending on the type and 
severity of the infection. 


2. This appears to be a local manifestation of the 
general reaction. 


3. The reactions in the main are simple hyperemia, 
slight dilatation of the larger vessels, and low grade 
edema of the disks and surrounding retina, associated 
with a greater dilatation, depending on the severity of 
the reaction. 


4. There are other changes often seen occurring in 
the fundi in these diseases, such as retinal hemorrhages, 
whitish areas of retinal degeneration and occasionally 
papillitis. 

5. 'The reactions described under 3 were considered 
to have occurred with sufficient regularity to entitle 
them to consideration as definite entities in these dis- 
eases, and consequently as of practical importance in 
diagnosis and prognosis. 


2600 Union Central Life Building. xe 
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Dr. James P. Firzceratp, Chicago: Dr. 
sented for the first time the results of pr 


has pre- 
and pains- 


taking observations on a series of casq acute toxemia 
sufficiently large to permit a relial elation of data. 
The fact that certain features of f is changes tend to 


blood pressure has unduly limite phe clinical application of 
ophthalmoscopic observations4»Io the experienced observer, 
the eyegrounds in meningifá Chasis the pneumonias, and 
pericarditis are in a seng Dyracteristic, too. The point of 
emphasis in this stud NS the weight of its evidence that 
the bilateral eye conf s of the type described are the fre- 
quent and early monly disregarded first signs of sys- 
temic infection, that cyclic variations in the eye picture 
run parallel he fluctuating course of the disease. Pre- 
dictability, its support to the clinician, becomes possible 
on this Furthermore, Dr. Brown has disclosed the 
od by which ophthalmoscopy can hope to become 


become characteristic in Timi enal disease and high 


NN a 
S 
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Improvements represented in the illuminated ophthalmo- 
scope and the more recent apparatus for making photographic 
records of the fundus of the eye have stimulated the clinical 
demand for routine ophthalmoscopy. It is one thing to 
visualize the fundus and quite another to place the right 
interpretation on the conditions found. It is pathfinding 
work therefore for Dr. Brown to have made the hundreds 
of tedious records in 850 consecutive cases, and to have 
reduced to orderly tabulation the major correlations that 
grew out of this work. Some may dispute his claim to the 
discovery of a common denominator in eye lesions which 
result from acute toxemias, but all must concede that his 
method of routine eye observation and the clinical team work 
which it presupposes are essential for the welfare of the 
patient and the surest means of advancing ophthalmic science, 
for the ophthalmologist must tell the clinician the meaning 
of what he sees. 

From the point of view of internal hospital administration 
as well Dr. Brown’s work is demonstrative. 

It has always been the privilege of the ophthalmologic 
surgeon to see, in advance of the clinician, the premature 
cases of presbyopia, the too early onset of arcus senilis, the 
first evidences of cataract, the beginnings of arteriosclerosis, 
and the early signs of cerebral degeneration in diseases of 
the macula as well as the patent evidence of septic infection. 
He has sent to the physician many patients who thought that 
their only need was refraction lenses. 

Administrative medical schemes in the past have favored 
team work between general and special services, much less 
than they do at the present time, and the og imotocist 
has not always had facilities for following hi e§ through. 
The essential thing about the medical sta ay that it shall 
form a cooperative group. The eye depg&fihent especially is 
conceded such independence that it o Operates as a spe- 
cial hospital within the general hosf 

The diagnosis of a choked dj 
nervous system brings out tHe 
ments. A careful merase iets 
of the blood may be the procedure in the treatment of 
many eye diseases. O asthenopic symptoms 
which might an Oy error in refraction or in muscle 


a lesion of the central 
@rdependence of depart- 
and chemical examinations 


balance may vanis r a simple appendix operation, the 
removal of sept sis, or the elimination of other foci of 


infection. 
The sta Kion program in special hospitals now in 
progress KA the American College of Surgeons has issued 
the diçt that the best place in the world for an eye hos- 
pital X ithin a well organized general hospital. 
confusion in the literature on the ophthalmoscopic 


tions of constitutional toxemias that Dr. Brown com- 
NN ins of is not appreciably lessened by his paper. The 


The blood patcifés 
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whole matter awaits the endowment of research fellowships 
in ophthalmology by which eye problems will be studied as 
an integral part of the constitutional picture and coordinated 
study groups will work out the complex problems of bacterial 
invasion. 

Either chronic or acute septic and toxic conditions have a 
marked effect on the eye and are probably responsible for 
more indirect troubles than we recognize. Teeth, tonsils, 
bowel toxemias and focal infections generally, participate, 
and such nonbacterial toxemias as those which occur in 
pregnancy. Many different organisms are involved and the 
systemic effects may overshadow the local septic focus. 

In this connection Sir William Willcox has lately said that 
where systemic effects of sinusitis are produced in other 
organs a streptococcus of the viridans group is usually found. 
“This type of organism is remarkable in its peculiarity of 
producing little or no local inflammatory conditions, but pro- 
found changes in other organs of the body by reason of the 
departed toxins.” 

“What do we hope to gain in the future in our knowledge 
of general ophthalmology?” asks Ernest Clarke. "Will some 
of those present discover the specific micro-organism of 
trachoma and vernal catarrh? Shall we have research 
workers who will be able to differentiate between the differ- 
ent forms of streptococci, for surely the great varieties of 
effects produced by streptococcal infection cannot be entirely 
due to the soils in which they are found.” 

In his presidential address on progress in ophthalmology 
before the British Royal Society of Medicine, Ernest ke 
well emphasizes that all noteworthy recent progresdyi& oph- 
thalmology has been on the medical side. With d to 
toxic eye conditions, he believe that the capillgm*v have a 
contractile force of their own under blood and mone con- 
trol. With increased relaxation they be permeable to 
the constituents of blood plasma. When relaxed, blood 
passes without hindrance into surro, tissue. Retinal 
hemorrhage, then as a symptom re OS a proper classi- 
fication. R. Foster Moore has sug&ested a course (1) from 
the arterioles through lodgment €t Mtected emboli; (2) from 
the capillaries because of tozyis or the impairment of the 
nutrition of the endothelit A) in anemias, and (3) from 
the venules owing to vp causes. 

“Tf the toxins ar NS ved, the blood vessels will be 
restored to proceso filtration, diffusion and osmosis. 

l be gradually absorbed, and if the 


external limitin embrane has not been penetrated the 
retina will e 1ally resume its normal appearance.” 

The eye ANN intimate part of the body, not a solitary 
organ. ye lesions in acute toxemias are closely depen- 
dent OaXonistitutional conditions so grave as to overshadow 
AN condition. . 
A 
Re) 

SS 


62 ALBERT L. BROWN 


Retinal injury occurs tn individuals who have become sen- 
sitized to the given toxin. The whole question of toxins and 
anaphylactic reaction is involved. Local manifestations con- 
form in general outlines only. Classification of cases either 
according to fundus pictures or causative disease is of less 
moment than the bacteriologic conditions involved and the 
mechanism which permits extravasation or which favors 
resorption once the focus of infection is removed. 


FAES SELECRION ©) BBS ve PEs 
FOR REFRACTION 


S. JUDD BEACH, M.D. 
PORTLAND, ME. 


The ophthalmic test card has never been satisfactory. 
It is true that modifications were early suggested to 
increase the precision with which it may be used to 
ascertain keenness of sight. Yet as a means of fitting 
glasses it has been bettered but little. Patients dislike 
it. They protest that they cannot tell whether a lens 
improves or impairs the type; that they know their 
replies are wrong ; that they dread misleading the physi- 
cian into prescribing incorrectly; and altogether they 
would rather have their teeth filled than their glasses 
changed. 

Even a seasoned examiner is conscious of the strain 
on the patient who is struggling to carry in his memory 
and compare the changing appearance of the letters 
through different glasses. Manifestly, a test charakter 
is wanted the distortion of which is mistakes 
soon as it 1s out of focus. The deformity, po O 
should become rapidly exaggerated as the 
increases. 

At the November, 1926, meeting NS ew England 
Ophthalmological Society, I ma Pina report 

es 


re, 
error 


of some experiments to determin 1 test characters 
are soonest and most marke red by errors in 
refraction. It was shown e y observations at the 
trial case and with the eal at the most responsive 


characters have lines i ultiplicity of directions, 
symmetry and, above Uo angles. 


sg ICITY OF LINES 
In theory, a\sigple cross is the ideal test figure. If 


one of its. d, ers is turned to the sharpest diameter, 
then addig Oy linders till the other equals it should 
Page es y correct the astigmatism. Provided the 


ES een properly relaxed, simply adding spheres 
O 


ve the definition Should furnish the exact cor- 
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rection. Yet, in practice, all forms of crossed lines 
and gratings have been disappointing. This is said to 
result from the frequency with which patients are 
found to have irregular astigmatism. When the axis 
of greatest curvature is not at right angles to that of 
least curvature, cross lines that are at right angles 
cannot be made to correspond. Such irregular astig- 
matism is commoner than I had been led to believe. 
In making diagrams of the astigmatic dial as described 
by patients, I found many without any single sharp 
diameter. Seventeen that occurred in succession were 
discussed in the preliminary report. They fell into the 
groups illustrated in figure 1. In one, the dominant 
axis bends as it crosses the center, lying in a different 
diameter above from that below; the second fades reg- 
ularly, clockwise of the main axis but is not balanced 
in the opposite direction; in the third, two diameters, 
equally distinct, occur in the same quadrant but are not 
adjacent. Incidentally, these figures show how mis- 
leading may be the observations made with an astig- 
matic fan. This is only one half of a clock dial. Hence 
any irregularity in the absent half would be unsus- 
pected. While such an unbroken series of patients 
with marked irregularity is exceptional, yet the condi- 
tion is common. Obviously, a figure limited to lines 
in two directions does not suffice for examiging these 
patients. Furthermore, I doubt NEL RN figure 
lacking acute angles can give perfect G ction. 


The clock dial, which has both li nd angles, is 
too large to be taken in at one slaand apart from 
its function as an astigmatic char never proved use- 
Iul as a test type. n Miena Qe not have natural 
boundaries by which heiek Sy be compared with 
width. The Maltese cros& ta ken as an example because 
it has proved the most(s}fviceable of all the designs 
tried, has height andeyidth identical. Any squeezing, 
stretching or siens immediately evident. This 
is not true of y capital letters. To make them 
square they be so broadened as to retain little 
resemblat familiar print. Patients often say, 
“With thi Mass, letters look taller, without it, fatter. 


MU oe ba makes them better.” All upper case type 
Aarily narrow and high. Some letters, like V, 


is C 
acr so than others. When they are square they 
o 


SS t be expected to look natural. 
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The Maltese cross is also symmetrical in the sense 
that all its members exactly balance in length and direc- 
tion all corresponding members. Most letters, on the 
contrary, are identified by lines in some one direction. 
E, for example, is a horizontal letter, being recognized 
by its three lateral members. The hazard of relying 
on such characters was illustrated by a girl whose astig- 
matism seemed to fluctuate during the examination. 
She accepted at the test card cylinders at regular axes, 
sometimes half a diopter strong; then immediately 
afterward she preferred a diopter and a half. Her 
vacillation turned out to depend on the letter on which 
she fixed. E looked better with the weak cylinder and 


pre V 


Fig. 1.—Some types of irregular astigmatism: 4,8 ia! appearance of 
astigmatic dial; B, same as seen with regular astigyia D, prin- 
. cipal axis deflected, also duplicated, as it crosses. & Yegular "fading of 
radii, clockwise of principal diameter, but A ad n contraclockwise; 


O 
F, duplicate principal axes in same quadrant jacent. 


N with the strong. E was C readily recognized 
when its horizontals were exaggtfated, instead of when 
it was clearest, while the (e was true of the N. 
Her final prescription we 0.75 diopter cylinder. It 
entirely relieved diz and allied symptoms due to 
her previous AS) wice as strong, that she had 
misled some one toydfder. 


i o) ACUTE ANGLES 


Of th kDiitude of: designs fulfilling the foregoing 
requin dS of symmetry and a variety of lines, only 
one demonstrated any great advantage over the 


66 Se JUDO: BEACH 


ordinary test type. This, as just said, is the Maltese 
cross. It has lent my examinations a most unaccus- 
tomed facility. The reason, as shown by the camera, 
is the sensitiveness of the acute angle as an indicator 
of trifling errors. In taking these photographs, the 
conditions of an examination for glasses were imitated 
by making a camera astigmatic. A minus 0.50 


Fig. 2.—Actual appearance ONE and type. (To be ears with 
figure 3.) 


diopter cylin e) is 90, was placed before the 
lens. This w rrected by a plus 0.50 diopter cylin- 

der, whi Os then turned increasingly off axis. At 
interaktive: were made of crosses and test cards 
side,b As appears in the illustrations, the crosses 
redigo before any change can be seen in the type. 

e time the letters are distorted, the crosses have 

Ae unrecognizable. On careful examination of 
Se 3 and 4 it will be seen that the first and greatest 


3 

2 
Y 

RA 
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change takes place at the acute angles. As one patient 
said, “It looks as though the ink had all run into the 
corners of the ‘iron cross." This appearance is also 
found in the acute angled letters, but in the crosses 
it is multiplied because there are twelve sharp angles 
to compare with one or two in the letters. The four 

- central ones, moreover, are extremely pointed, more so 
than any in the type. 


angles; crosses all blurred, sma e oreca, 


SIZ A PROPORTION 


It cannot bef Qu. any valid reason holds us to 
the one to a phon. between the thickness and 
length of th€Jines composing test letters. It is not 
at the gaps in the test type, described 
imum separabile," actually represent the 
size retinal elements. Since whatever proportion 
WEN’ pt will be purely arbitrary, we might as well 
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Fig. 3.— Cylinder “off axis"; t Qus to blur, especially at acute 
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select the one that is soonest distorted by imperfect 
focusing. After experimenting with a multitude of 
Maltese crosses, I found the quickest response from 
those the components of which were in thickness under. 
one tenth of the total height. 

In accord with the observations just described, the 
test card shown in figure 6 has been constructed. The 
elements are Maltese crosses; a column of N Z's, test 
type, and a strip of broken rings. 

The crosses are composed of twelve lines parallel to 
radii at 30 degree intervals. A very slight error in 


PZE 


CHO D. 


PR 
p. 
ES 
E | 


wah? 


UJ 


EUN HEP 
RAHNZ 


V. C-O DO 


Fig. 4.—Cylinder slightly “off oO still clear; crosses blur at 
angles. 


axis gives the design a Meidedly moth eaten appear- 
ance. It is the most@licate and exact astigmatic test 
I have used. It a is an acceptable illiterate figure. 
The heavy c SN top is not so much for use in 
the eam s to make the nature of the design 


apa Gi he patient. The test is conducted with 
the Ber d ross visible. The crosses are purposely 
somewlGA set apart from the rest of the card. Patients 


O: the advantage of having a single detached 

to watch, and find it less confusing. 

S N¥he preliminary report discusses the test conducted 
NM crosses rotated to correspond to the approximate 
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astigmatic axis. This has the advantage of setting two 
V’s astride the diameters of greatest and least curva- 
ture. Balancing the sides of these V’s furnishes a test 
of great delicacy. In practice, this advantage, however, 
is offset by the increased difficulty of recognizing small 
amounts of tilting and squeezing when the design 
stands out of plumb. Except in rare instances, there- 
fore, it does not pay for the time consumed in twisting 
the crosses around, and I find myself using it very 
little. 
NZ STRIP 

There are, nevertheless, rare individuals whom the 

crosses do not suit. In the main they seem to be per- 


NZ PTER 
NZ EA BD E 


NZ e OFPrLCTG 
NZ APEORFDZ 


NZ PTER 
NZ ES ORBI ES A, 
NZ 5 OFLcT ofS 


NZ TEOR 


Fig. 5.—Above, actual appearance of be e DE and Snellen 


type; below, same figures with —0.62 D. C. nev d by +0.62 D. C., 
which is turned 3 degrees off axis: Type is nged; the small row 
is a trifle faint; Z is blurred at angles; NZ angles blurred; lines 
uneven; crosses, moth eaten; ink run to Le) 


sons devoid of a sense of prQ rtion. They are those 


who say, “I never did ave an eye. Most of 
them are not qualified any subjective methods of 
examination but oc y they do well on letters. 
For such, the NZ àNND has been a fairly delicate test. 


Z is N on its o the verticals and horizontals in 
this column Gre each other exactly, as do the 


diagonals., is column is not as delicate a test as the 
Crosses, M ll be seen in the illustrations to be more 
SO thar Snellen card (fig. 5). The optimal pro- 


n ANS thickness to length seems about one to seven 


han the one to ten of the crosses or the one 
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to five of Snellen. While I am not sure designs having 
the sharpest angles need the thinnest lines, such may 
be the explanation. 

In using this column, it must be kept in mind that N 
will sometimes be most distinctly recognizable with a 
glass that blurs the Z. They are identified by opposite 
diagonals, one of which may be emphasized by the same 
glass that obscures the other. In the main, however, 
the NZ strip is more trustworthy than any random 
letters picked from the card, for instance, V or Z alone. 
V was recommended by Donders. A few examiners 


GDPHME NZ \ 
DoO F^ B-« W 
CDBRKAXV gs 


DOCFRKXYMN : & 
Fig. 6.—Test "XO 


of experience report that t Ove been aware that 
for some unknown reason nishes prompt and 
reliable evidence. 


The NZ strip has on Vantage lacking in the iso- 
lated crosses. ao tails" to the letters, described 


00-100 AQ N 


by patients with u ected astigmatism, are empha- 
sized by being SO throughout the column. These 
are a manifest of monocular diplopia. The dupli- 
cation is omplete when using white letters on 
a black gd, and most evident when repeated 
e adco a row of test letters of uniform size. 


* 


<$ CONFUSION CARD 


take advantage of this phenomenon and any other 
Qilities that may be gained from the regular test cards, 
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there is included a test card of the regular one to five 
proportion, corresponding in size to the ordinary 
Snellen letters. It will be seen that every row is pro- 
vided with some acute angled letters. Furthermore, 
M and W have been restored because they have the 
sharpest angles of the alphabet. For the remainder, 
confusion letters are used. The card is thus also 
adapted to that method of examination which deter- 
mines the accuracy of correcting lenses by the increas- 
ing number of previously unrecognized characters that 
they render visible. 

There is, in addition, a column of broken circles for 
precision in determining the acuteness of vision. My 
patients insist on trying to name these characters, so 
only those are used that resemble letters. These are 
O, C and U. Every row is numbered with a numeral 
the size of the 2%, type. With the use of red char- 
acters on a black ground, the numerals and broken 
circles furnish an admirable malingering test. 


SUMMARY 

This study has had a fresh interest because it does 
not approach the problem from the usual angle. It 
is not an attempt to use for refraction a figure, the 
ness of which is purely theoretical. On the ST 
it starts with a design, the Maltese cross, whi the 
trial case quite unexpectedly showed greater itive- 
ness to errors of refraction than other res and 
letters. As has been shown in the i ations, the 
twelve acute angles are largely eS ible for this 
property. It is this unrealized img forty M. of the acute 
angles in test type that makes t tese cross a more 
delicate means of TE the other figures 
that were tried. Circles agd' *éctagons, for instance, 
though theoretically fulfill ll the conditions, turned 
out to be less useful e an the ordinary test card. 
From our present i ation we might assume that 
this is due to the gne of few acute angles in the 
test letters and fongin the substitute figures. It seems 
likely that A of acute angles in gratings and 
broken ri s interfered with their usefulness. 

The s e try of these crosses is partly due to the 


Sa G rval of 30 degrees between the members. 


rent portions are then incomplete equilateral 


72 S. JUDD BEACH 


triangles. This fact has suggested some variations in 
the design, none of which so far have been as useful 
as the original. 

One caution is necessary in the use of these figures. 
Their sensitiveness to slight rotations of a low cylinder 
naturally leads an examiner at first to anticipate more 
astigmatism than is actually present. This bothers for 
only two or three examinations. Likewise, the crosses 
have an annoying way of uncovering an astigmatism 
below an eighth of a diopter. Since this is too small to 
be correctable, the time is wasted. On the other hand, 
such a small error is unusual, so this is not a serious 
objection. It is more than counterbalanced by the 
added accuracy with which moderate astigmatism is 
recognized both in amount and in axis. The higher 
degrees present no problem. Most of them can be 
satisfactorily handled by any one of a dozen methods. 
It is the patient with a cylindric error under a diopter 
who wanders from one examiner to anothér. In fact, 
the general belief is that the low errors cause the most 
suffering. It is for these patients, constituting the bulk 
of our practice, that I have found this card of most 
value. In ordinary use these figures, and to a less 
degree the NZ strip and the angular test letters, give not 
only more accurate but quicker results. They are less 
fatiguing and save time for both the CS and the 


examiner. xS 
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CYCLOPLEGICS IN REFRACTION 


DAVID W. WELLS, M.D. 
BOSTON 


The necessity of using cycloplegics in measuring the 
refraction of children, young adults and some of 
maturer years, I assumed, had been settled many years 
ago. The only question about which there was sup- 
posed to be a difference of opinion was at what age 1t 
might be safely omitted. 

Less than a year ago I was surprised to learn that 
several of my colleagues were prescribing for children 
and youth on one examination without doing this. 

When the transactions of the London Convention of 
the English Speaking Ophthalmological Societies was 
received, I read with surprise the paper by Burdon- 
Cooper * on the behavior of the crystalline lens system 
in artificial cycloplegia and its influence on the refrac- 
tion of the eye. He stated that the “total hypermetropia 
under atropine is less than the manifest when t yes 
are tested binocularly without atropine.” He ied 
that "this phenomenon is due to some for ard dis- 


placement of the lens system as a S 
n records 


In order to test this statement fron 
I have tabulated the data in 262 co ive cases, 137 
under atropine cycloplegia and 1 der homatropine 
cycloplegia. In only five wag tehypermetropia less 
or the myopia more under zs than before the 
drug was used. It is cheerft admitted that in many 
of these cases the bino fogging method was not 
used, but it is eviden Ex it could not have changed 
the result oN bstantiate Burdon- Cooper’ S 
statement. 

Probably e ne has observed patients who man- 
ifested more, h¥fermetropia some years after a cyclo- 
plegic ha Qa used than was manifest under the 
ep This prs show either that the cyclo- 


S on-Cooper, J.: Tr. Convention of English-Speaking Ophthal- 


mo Societies, London- 1925, part 1, pp. 386-392. 
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plegia had not been complete or that the eye had become 
more hyperopic. Time can produce much change in a 
living organ. 

Although not definitely stated in the report, it must 
be inferred that Burdon-Cooper advocated omitting 
cycloplegia in refraction, as it was this phase of the 
subject that was brought out in the discussion. The 
argument was based on the assumption that the only 
object of cycloplegia is to make the patient accept more 
plus or less minus. 

Davis of New York agreed that “Burdon-Cooper’s 
method gives better refraction correction than any 
cycloplegic," but said that “he used atropine in children 
and squint cases.” Herbert, Brailey and Traquair 
agreed with Burdon-Cooper in omitting cycloplegia. 
Crisp of Denver agreed, “assuming that one had worked 
out the astigmatism.” Harrison Butler agreed, and said 
that the same phenomenon was true of homatropine 
cycloplegia. This Burdon-Cooper had previously 
denied. Hawley of Chicago said that the proper cor- 
rection of astigmatism was more important than the 
exact amount of either hypermetropia or myopia, and 
that he used homatropine. 

Of the six discussers, four agreed with Burdon- 
Cooper in the uselessness of cycloplegics in general, 
Davis allowing that he used atropine in MN en and 
squint cases, and Hawley stressing the g impor: 
tance of correctly measuring the ig Sting that 
he used homatropine. 

According to the Transactions, nj four ophthal- 
mologists from this side of the er attended the 
convention. I do not know any of these were 
present at this particular MOI t not one is reported 
as definitely objecting to CN ment that cycloplegics 
are useless. 


Feeling that a grea O. of opinion, which 1 had 
missed, must have t place, 1 made a search of the 


literature that NO and. This included: 
Transactions e Section on Ophthalmology of the 


American i Association, back to 1903. 
Transactio f the American Ophthalmological Society, 
back to, 1946. 


Tran ns of the Academy of Ophthalmology and 


Oto- gology, back to 1912. . 
*«AcMives of Ophthalmology, back to 1912. 
NS thalmic Year Book, back to 1912. 
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Only a few writers were in favor of omitting 
cycloplegics. Weill? says: 

While admitting that in competent hands, under absolute 
cycloplegia, the skiascope is mathematically more exact than 
is the ophthalmoscope in equally competent hands, even with 
the aid of the ophthalmometer to estimate the corneal astig- 
matism, and the trial lenses for the subjective test; I believe 
that the ophthalmoscope, ophthalmometer and trial lenses with- 
out a cycloplegic wil give equally satisfactory results as a rule. 


The reviewer adds: 


Sufficient space cannot be devoted here for a complete dis- 
cussion of refraction with all that it involves with and without 
a cycloplegic; the overwhelming majority of American ophthal- 
mologists are agreed that a cycloplegic is necessary, as a rule, 
in young subjects to obtain an accurate measurement of the 
static refraction, and that there are too many pitfalls in the 
way of measuring the same when the accommodation is active ; 
this applies to the determination of the spherical element, 
hyperopic or myopic, and to the astigmatic both as to its 
degree and the direction of the principal meridians. 


Pond? asserts that he finds that “it is not necessary 
to use a mydriatic in any case of refraction” ; that “one 
never prescribes the correction found under atropine, 
and homatropine does not act long enough to be of 
much use"; “refraction is not an exact science, 
that the same patient will receive a different pr 
tion for glasses, and all good, at the hands of d 
expert refractors"; that "the accommodati (Qe axes 
in the dark room when the glance is d 
distance." He reenforces these statemen 
to more than 8,000 refractions of his 
better results without a mydriatic 
of course, he emphasizes also t 
when a cycloplegic is used. x 

In the opinion of the rev(y r, every one of the 
foregoing statements is nwsleading, except as to the 
necessity of giving ae se of the eyes under a 
cycloplegic (hardly 210) rking days when homatro- 
pine is used, and NS such a case 1f use of the eyes 
for near work olutely indispensable a pair of 
convex lenses QE tide over). If generally acted on 
they would the high standard for which America 
is noted in* department, and work to the hurt of the 


referring 
which gave 
with one; and, 
from business 


7 J.: Refraction With or Without Cycloplesics, New York 
(Oct. 19) 1912; Ophthalmic Year Book, Sic 


M. J.G p. 
i A.: Cycloplegia, M. Rec. 89:1142- 1147 ee 24) 1916; 
Ophtyatgtic Pear Book, 1916, p. 47. 
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profession as well as the public. I consider it amply 
demonstrated that neither the degree of the general 
refraction nor the amount of the astigmia and the 
direction of the principal meridians can be certainly 
unless the accommodation is suspended; and that one 
can never be sure in any case possessing active accom- 
determined in a large percentage of young persons 
modation that this is really at rest, unless that function 
is temporarily paralyzed. 

Stirling * reviews the Burdon-Cooper paper, stating 
that he had “observed that the binocular altered the 
uniocular examination, and often gave as high a plus 
glass and as low a minus as did a cycloplegic.” 
He, however, continues to use cycloplegics, not atropine 
but homatropine and cocaine, and states that “a higher 
plus or a lower minus will often be taken with the 
mydriatic than binocularly without it.” 

The following questionnaire was sent to 250 leading 
ophthalmologists. The list included the American 
Ophthalmological Society and the New England 
Ophthalmological Society. 


1. Do you prescribe glasses for patients under 17 years of 
age without using a cycloplegic ? 

2. If without, in what proportion of cases? 

3. What drugs do you use, and in what strength? 

4. Do you have patients return for eS ric exam- 
inations ? 


One hundred and forty-nine answ ere received. 
To the first question, 123 answere o” and twenty- 
one answered “yes.” The TON was intended to 


refer to new patients, not se vho had been pre- 
viously examined, and th ers have been so 


construed. 
Included among those said “no” to this question 


are those who said ggarely,” “with few exceptions," 
and “only in high eos 

The wes" cludes those who so prescribe in 
from 75 to 9 cent of their cases. . 

Five saj Qes, in about 50 per cent." 

As mo& of the answers to the third question did not 
state,igejust what cases the different drugs were used, 
the nformation which admits of tabulation is that 
gi n regard to the strength of the drug. 


SS Stirling, A. W.: Arch. Ophth. 55, July, 1926. 
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Of the 114 answers to the fourth question, ninety- 
five were “yes” and nineteen were “no.” The “yes” 
group included seventy-one who replied “Practically 
always" and twenty-four who replied “Half the time.” 

After getting this information, although I find myself 
in accord with the majority, it seems in order to bring 
this subject before this representative society, so that 
the minority may give us the benefit of their experience, 
as among the number are many whose opinions always 
command attention. 


Strength of Drugs Used 


Strength, 

Drug Per Cent Number Using It 
MT c Sa Loue ert Ua CENETA weet 1 48, majority 
Atropine sra fnis (s £ron0:5 tot o 
Atropine suar Xue S d Visage ae IRISH 0.5 15 
EPOMAtEOD TE A aaa etanol eee from 0.5 to 1 10 
Hormatropine Merit lao site eck ts Ie OS 1 14 
Homatropine As SA LS PAPE. 2 37, majority 
Elomattopitie! S S ora aa leads 3 5 
Homatropine e E EUIS eT 4 4 
Homatropine and cocaine*......... 10 
MCOPOlAMINe 2 tanec cist tee kcal from 0. 1 to 0.2 4 
Scopolamine mentioned with atropine 

and shomatropine |. 22.1.25 : 8 


* Being curious to know why cocaine was used, I asked one of,the 
users for his reason, and the following reply was received from Stirking 


of Atlanta: “Because cocaine increases the dilatation by (a) sti oN 
the nerve ends in the dilator iridis, and (b) by increasing th me- 


bility of the cornea.’ Q 
EXAMINATION & 


In my own practice, I make three SS ations : 


First Examination.—I observe ¡ision of each 
eye, the size of the pupil (north, li and its reaction. 
A direct ophthalmoscopic obseg¥ation is made and the 
keratometer reading, subjectivagetraction, phoria, duc- 
tion, p. p, and convergenaf?pear point are noted. If 
the patient is under 1 ars, and frequently with 
older patients, atro ¥ per cent, is prescribed, to 
be used at home t times: first, at 5 p. m., second 
at bedtime, on ay before the examination, and 
third early in t norning of the day of the examina- 


tion, when SAN is in the forenoon. 


Secon MS —This is made when the eye 
is ARE atropine cycloplegia, and consists of testing 
HAN plegia, noting the vision in each eye; ophthal- 


© 
AS 
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moscopy; skiascopy of the central shadow, and sub- 
jective refraction, a diaphragm with 4 mm. aperture 
being used. This point is believed to be of great 
importance. The peripheral parts of the cornea show 
so much aberration that theoretically the patient should 
look through an aperture of the same size as his normal 
pupil, but there is some difficulty in finding a hole in a 
diaphragm smaller than 4 mm. Even with this size it is 
usually necessary to caution the patient “to look around 
and find the hole exactly.” 

With Dr. Hawley, I believe the exact measurement 
of astigmia the most important, and it is always reas- 
suring to note the keenness exhibited by the paralyzed 
eye in recognizing the amount and axis that give the 
best vision. 

In young adults, aged approximately from 18 to 
30 years, the second examination is usually made when 
the eye is under homatropine cycloplegia. Homatro- 
pine, 2 per cent, is used at the patient’s second visit, 
the office nurse instilling 1 drop in each eye every 
ten to fifteen minutes until cycloplegia is secured; each 
eye is tested separately, as they often react quite 
differently. 

The examination proceeds the same as with atropine, 
the patient returning for final test the second day after 
the homatropine was instilled. If five appkgetions of 
homatropine, 2 per cent, fail to produ desired 
result, atropine is started and the patieq?y18 examined 
the following day. 

In patients over 35 years o 
seldom used, unless it is a troub 


e care, with failure 
to obtain relief from prey phthalmologists. In 


these cases the tension ys taken, and, though 
normal, the patient is ew under observation with 
pilocarpine or physostig&he (eserine) until the pupils 
are normal or nearly(%. 

This routine oos oplegia applies to the first exam- 
ination of a ^ With the static refraction on 
record, cyclo is seldom repeated unless much time 
has elapsK further complications have arisen, like 
increasing wfyopia. 

TRII Examination.—The patient returns in one 
Me or the postcycloplegic test if atropine has been 
* 


a cycloplegic is 


and the second day after examination under 


, 


Qmtropine, If cycloplegia has passed, the third 
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examination is proceeded with, even though there may 
be some mydriasis, in which case the 4 mm. aperture 
is used. 

THE PRESCRIPTION 


Now with all this information before one, the proper 
prescription requires all the art one can exhibit. 

If hypermetropia is less than 1.00 under cycloplegia 
and astigmia is less than 0.25, glasses are not ordered, 
provided the accommodation was normal before cyclo- 
plegia, and esophoria was not present. 

In this connection I must protest against the assump- 
tion of Burdon-Cooper that the sole object of using 
cycloplegics is to make the patient accept more plus. 
In order to emphasize my objection, I should say that 
one object of using cycloplegics is to prevent one from 
prescribing too much plus, and that this is a danger 
of the binocular fogging method, a mistake of which 
I have been guilty more than once. 

The frequent prescription of o. u. + .50 for children 
may act as a placebo, but it does not have a place in 
the rational correction of refractive errors. If a child's 
accommodation is so weak that he appreciates such a 
lens, he should be forbidden all use of the eyes and 
sent to his family physician. 

Just how much one should allow for the normal one 
of the ciliary must be a flexible rule from 0.50.4 0, 
depending on the phoria. 

Myopia must be corrected for visual an cational 
purposes, and of itself does not caus train, but 
the accompanying astigmia may. 


ASTIGMIA O ) 


It is in the estimation of fee amount and axis of 
astigmia that the cycloplegic Qt most importance. I 
was one of the early ag, enthusiastic users of the 
keratometer, and neve it it in a single case, but 
one should remember t measures merely the ante- 
rior surface of the ea, and that the other refracting 
surfaces may or neutralize. 

There is fréqugntly an astigmia of the lens (whether 
facultative not). This is usually against the rule, 
and is | Be cycloplegia. I do not hesitate to 


increa cycloplegic finding and occasionally vary 
W.:  Keratometry and Astigmia, J. Ophth. Otol. € 
La tie 1899. 
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the axis. The knowledge of the static refraction 
enables one to know that his modification is within 
logical limits. 

I have always held as an ideal the objective determi- 
nation of refraction. An active ciliary muscle intro- 
duces an x (unknown) factor into the problem which 
can be eliminated only by cycloplegia. 

A very important reason for cycloplegia in evident 
eyestrain is the temporary relief of symptoms from 
the enforced rest of the ciliary muscle. This, for the 
time being, stops the effort to overcome the refractive 
error, and enables the patient to accept with better 
grace the aid of the glasses ordered. Incidentally, the 
mydriasis of all cycloplegics furnishes an opportunity 
for examining the peripheral portions of the lens, 
where incipient cataract is often first manifest, and 
for a most extensive view of the fundus. 

When to use drugs and how to use them is, of course, 
reserved to the medical profession, as it is often inad- 
visable and, in an adult, at times dangerous. All 
reputable ophthalmologists understand these conditions 
and can be trusted to use proper discretion. 

Surgery is the spectacular department of ophthal- 
mology. Being recognized as possessing the necessary 
courage and dexterity is an experience so satisfying 
that none can deny its lure; but, with m of us, 
refraction is 90 per cent of our work. eJable to 
restore sight to the blind gives a "grand yd glorious 
feeling," but this is at the evening of after careers 
have been run. The correcting o Q rs of refraction 
is a service largely to the you 10se careers are 


before them and are depen ry largely on how 
perfectly this handicap is rem . Recognition of this 
difference should make yor the lack of glamour, 
and inspire one to do hi$ pest. And this best cannot 


be done without a cy@plegic. 


se M MENT 


In order p strictly to the text, I have omitted 
a mass oi Geran details, which should be included 
in any defúate consideration of the conduct of a 
refractQt case. 
should take a very careful history to find out 
fepe of patient. In asthenopia it is important to 


NS w whether the symptoms follow the use of the 


o 
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eyes, or attendance at the theater or at such games as 
baseball, where one is watching moving objects. Other 
than ocular causes of headache should be eliminated. 
Other items are: the occupation, the relation between 
convergence and accommodation, the fusion faculty, 
stereopsis, stereoscopic duction, having glasses returned 
for verification, and proper fitting of frames, especially 
of bifocals, and the pinning of round lenses to prevent 
their turning.? 


Hotel Westminster. 


ABSTRACT OF DISCUSSION 
ON PAPERS OF DRS. BEACH AND WELLS 


Dn. W. B. Lancaster, Boston: I have been using Dr. Beach’s 
chart in my office for several weeks, and I can corroborate his 
statements as to the greater sensitivity of the maltese cross 
over the letters. A good deal of careful work has been done 
on test charts by Ewing, Jackson and others. The purpose 
of this work was to establish a better standard for measuring 
visual acuity. As a matter of fact, the cards that we use for 
measuring visual acuity we also use for measuring refractive 
errors. As Dr. Beach has pointed out, the characters that are 
best for measuring visual acuity are not the ones that are 
best for measuring refractive errors. There is no question 
about that. True, irregular astigmatism is one of the chief 
difficulties in measuring refractive errors. Gullstrand said that 
the actual refraction of the eye was so different n “fhe 
geometric form given in textbooks that the conoid urm 
was not even approximately true. The fact is th conoid 
of Sturm represents the possibilities of lenses inh Norrection 
of refractive errors. We can correct only b€y tion of the 
refraction which is regular—only that po S which can be 
corrected by lenses which correspond onoid of Sturm. 
The astigmatic chart is the one test th aBles us to separate 
from the irregular astigmatism thatsquota which is correctible, 
that quota which is regular, y the limit of our possi- 
bilities in correcting it. Seco nen several different axes 
seem to be shown, we have ingenuity to get at the opti- 
mum. If the amount of y minus sphere is changed, the 
axis will sometimes s V one may be in doubt which to 
choose. I suggest PN ter one has made an approximate 
correction, one e the sphere that has been found and 
use for fogging Qa Jadditional sphere equal in power to the 
cylinder foun It that lens is used for determining the axis, 
one will get* est results out of the astigmatic chart. There 
are a few s, however, in which one finds that the use of 
ese cross and slight tentative tilting of the axis 


s, D. W.: To Prevent Turning of Round Lenses, Am. J. 
:496 (July) 1918. 
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oí the cylinder, first one way and then the other, will help one 
in coming to a decision. When I began practice I used the 
method that Dr. Wells describes. It was not until I had 
developed a method from watching other men and studying 
and working on the subject which produced this result, namely, 
that the tests which I made without the cycloplegic were not 
modified after I used the cycloplegic, that I began to omit it, 
and I strongly advise Dr. Wells and those who follow the 
methods he describes not to give up cycloplegics. The methods 
used in measuring refraction under cycloplegics are not those 
used in measuring without. The effect of the large pupils has 
a bearing on what Dr. Wells speaks of as X, or the unknown 
factor. Just as soon as the area of the cornea through which 
the light rays enter is increased confusing and disturbing factors 
are introduced. Some obviate that by using a diaphragm with 
the pupil of a normal size. If that is done, and properly cen- 
tered, it does away with this objection. The upshot of the 
matter is this: There is more than one way to measure refrac- 
tion, and I advise the use of the method that gives the best 
results. 


Dr. WILLIAM ZENTMAYER, Philadelphia: I was brought up 
to believe that the refraction error could not be estimated 
properly in persons having more than 4 diopters of accommo- 
dation without the use of a cycloplegic, and having found the 
belief well founded I have been ever faithful to this teaching. 
I am glad to support Dr. Wells’ position, as I believe from 
daily experience that those who do not use cycloplegics are 


unsuccessful in determining the degree and ES eridian 
of astigmia in the majority of cases. I have ye a case 
of mixed astigmia in a young person estoy AN, iras a 


Wr 
still see, despite 
d in cases in which 


cycloplegic in which the myopic meridian w 
and the hyperopic undercorrected, an 
improved methods, a concave cylinder 
a plus cylinder at right angles wg icated. It is true that 
a good deal of the latent error D & made manifest without 
a cycloplegic, but I cannot s¢y Mert I have found that there 
is a higher degree of ede manifested by this method 
than under a cycloplegic ne years ago in analyzing my 
private records of patierywith esotropia, in all of whom the 
refraction had been e D under atropine, I found that 98 
per cent were hx Oy that the groups in which the 
degree of hyperoNN Was more than 2 diopters contained a much 
larger num Cases than had been recorded by others who 
had writte orf the cause of esotropia. I believe this to be 
explained, by"fhe complete cycloplegia secured by the use of 
PODEA Nhile the proper determination of the astigmia is 
sy e important advantage of cycloplegia, the full deter- 
n of the hyperopia and myopia is necessary, and while 


SN can be approximated by the ophthalmoscope and other 


eans, when it comes to prescribing a proper glass in cases in 
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which there is a considerable degree of muscular imbalance 
we should know precisely what the total error is. I have no 
criticism to make of Dr. Wells’ routine. Each man works 
out the procedure which for him gives the best results. I use 
atropine, in 1 per cent strength, in all patients up to the age 
of 25, when there are no contraindications and when near work 
can be given up for the required time. From 25 to 47, homat- 
ropine, 3 per cent, is used. In the earlier age periods of this 
group, one drop is instilled at bedtime the night before the 
examination and every fifteen minutes for five instillations just 
before the test is to be made. After 35, the preliminary drop 
of the night before is usually omitted. If a postcycloplegic test 
is desired, because of the nature and degree of muscle imbal- 
ance, or to determine the accommodation power with the refrac- 
tion glass, I would wait at least two weeks after the use of 
atropine and at least seventy-two hours after using homat- 
ropine. I am in accord with Dr. Wells that the value of 
cycloplegics rests not alone on the action indicated by their 
name, but also on their beneficial effect in allaying retinal irri- 
tation and choroidal congestion, and on the facility they afford 
for thorough examination of the media and fundus. Frequently, 
much better visual acuity will be obtained with the identical 
glass after a few days’ use of the cycloplegic. A recent paper 
by Dorland Smith in which he describes the methods by which 
he feels that the error of refraction can be satisfactorily deter- 
mined without the use of cycloplegics has left me with exactly 
the opposite impression. According to this writer, “Among 
the requirements for obtaining reliable refractio tput 
cycloplegics are the use of such methods as will 
coax the accommodation to relax without even z ag it to 
assist vision until the examination is finished, 
of relaxation encouraging the patient to see to recognize 
something, always with both eyes open ar ays with some 
overcorrection, over both eyes, during ¿hs ire skiascopic and 
most of the trial case examinations ; O) ant watch for the 
instant of greatest relaxation NS lat occurs, to form a 
reasonably accurate estimate of w nd how much the refrac- 
tive error really is, as well as w the accommodation makes 
it seem to be, always AN that the patient is usually 


more hyperopic (or less c) than he appears to be, and 
that the limit of posgigl&/gilmfry relaxation may not yet have 
been quite reached; dence that material relaxation will 
usually be obtai: h sufficient effort at some time during 
the examination\thjJugh perhaps but for an instant.” I can 
see no value our patients in a method by which we obtain 
only a ease) accurate estimate of what and how much the 
refraction or really is, as well as what the accommodation 


makes, 4 em to be, when by subjecting the patient to a few 
h NS enforced abstinence from close work we can ascertain 
the ct static refraction. There is no need to be discouraged. 
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The vast majority of both the older and younger men in prac- 
tice are still using cycloplegics, and those who go forth from 
schools where the science of ophthalmology is being taught 
will continue to do so. 


Dr. ALLEN GREENWOOD, Boston: When Dr. Beach. first 
presented this suggestion to us in New England, I called his 
attention to the fact that during my practice I had used the 
letters Z and N. on my test types for my work in the deter- 
mining of astigmatism. I think he has given us a very valu- 
able addition. In regard to Dr. Wells' paper, I am firmly 
convinced that in the majority of children, especially those with 
myopia or mixed astigmatism, the best results are obtained 
after we have used cycloplegics; but in persons beyond the age 
of adolescence, it is not my custom, except in myopia and under 
conditions in which I feel I cannot get the refraction without 
a cycloplegic, to use it. It is difficult for me to state in how 
many cases I do use it, because I have not kept accurate sta- 
tistics. I have used it in persons over 60. I wish to record 
some observations that I have made during the last few years 
from which you may draw your own conclusions. During this 
time I have examined case records sent in by men from all over 
this country to the American Board for Ophthalmic Examina- 
tions.  Practically all examined their patients under full 
cycloplegia, following the first examination without cycloplegia, 
with a reexamination a sufficient time afterward, and nearly 90 
per cent of them finally prescribed almost the same correction 
as was shown by the first examination, or the postqycloplegic 
examination, and never the correction shown i pleri 
This observation refers only to the reported QN imation of 
adults under cycloplegics. 


Dr. Linn Emerson, Orange, N. J.: I ay in accord 
with practically everything Dr. Wells He stated that he 
used cocaine with homatropine. I use XY. with homatropine, 
and I have had a very good r or so doing. Cocaine 
slightly increases the cyclopl XA of homatropine, and 
in a small amount of about% 0.5 per cent solution, it does 
away with the extensive o Cessive redness which is often 
seen from the use of hgrgatropine following frequent instilla- 
tions; it also slightly Giretizes the patient’s eye. It is not 
a simple matter to ps in a patient’s eye. Many children 
and a few adult% ery finicky and fussy, and every time one 
puts the dro ey jump and squeeze most of it out. I 
instruct my n very carefully as to how the drops are to 
be put in, Mefe than twenty years ago, hearing that many men 
were tg ífyzing homatropine and saying that it was not a 
Ae i| ycloplegic, I published my observations in a series of 
$ ses, in which homatropine had been used first and fol- 


d with atropine, and in thirty-seven out of the forty cases 
O results were identical; the three that were different were so 
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slightly different that it was hardly worth consideration. 
Homatropine, when properly used in conjunction with cocaine, 
one drop in each eye, every minute, for seven times, fifteen 
minutes being allowed to lapse after the last instillation, is a 


reliable cycloplegic. Opticians, who correct without cycloplegia 


in mixed astigmatism and compound myopic astigmatism, almost 
always overcorrect on the sphere and undercorrect on the 
cylinder. My years for the use of cycloplegia are 45. Men as 
expert as Dr. Lancaster and some other members of our pro- 
fession no doubt do as good refraction work without cycloplegia 
as they do with it, and in a large number of cases, too, but the 
young men and the beginners cannot do it. Many of you who 
have been teaching younger men refraction must recall how 
helpless the beginner is and what terrible blunders he makes, 
partly without the use of cycloplegia. I feel that to teach that 
cycloplegia, even in a small number of cases, is unnecessary is 
a great mistake; and if we are to do refraction work without 
cycloplegia, wherein is the ophthalmologist any better than the 
optician? Why cannot the optician do just as good refraction 
work as we can? Is there anything that precludes an opti- 
cian's having the acumen to do thorough and careful and proper 
refraction work without a cycloplegia if an ophthalmologist 
can do it? As a matter of fact, from observation we all know 
that they cannot and do not do it. The men who do use cyclo- 
plegia say, “Well, what's the use of using cycloplegia, when you 
don't give them what you find?" That is perfectly true. I 
find in many of my cases that I give exactly the same after my 
cycloplegia or my postcycloplegic examination as I vete 
given before, but I find other cases in which I do not y- 
thing like the same. I also find in my postcyclopl refrac- 
tion (and I do it on every case) that sometimese€h& refraction 
is markedly at variance with what it was b cycloplegia. 
After all, the proof of the pudding is the eatgteJand the patient 
is going to wear the glasses. What on oing to give the 
patient, if one is a careful refractioni So) he comes for his 
final, postcycloplegic refraction, 1 he will accept and 
what he will wear with comfort. hen one of my confréres 
who tells me that it is unnecess&) to use cycloplegia gives a 
patient a prescription for a pK»,0.75 sphere, and within a year 
I find under cycloplegia at patient takes a plus 4.50 
sphere and a 0.50 cylind estion whether, after all, he can 
do as good work wit cloplegia as he can with it. 


Dr. Epwarp J Xo Denver: The use of tests to determine . 
the acuteness oA vijion, and the use of similar tests to deter- 
mine the Kion of an eye, that is, the subjective measure- 


ment of ré ion, are entirely different propositions. They 
ought to (5) ifferently done, and by different tests. The only 
test NS ill give good evidence as to the acuteness of vision 
1 ant test; that is always the same and can be repeated 
ee until the result of that test is known with absolute 
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certainty. Some such test as this has a higher value than any 
collection of letters that has yet been printed on a test card. 
One can use the broken ring, the international test, the incom- 
plete square or the “Snellen E,” cut out of a square or circular 
card, by turning it any way. The small angle at which the 
elements of the maltese cross meet each other, or the elements 
of the M, W, N and Z meet, is only a variant of the effect that 
can be obtained with this kind of a test. When the test is 
taken to the proper distance, it becomes an accurate, minute 
test, whatever the size of the figure. The interval between the 
lines that have to be recognized as separate, or the direction in 
which they are recognized as separate, is the equivalent of the 
acute angle. The test with letters for estimating the refraction 
of the eye is more valuable in proportion to the variety of let- 
ters used. Every one of the letters becomes a separate test, 
and the reading of a line gives perhaps a dozen results. The 
patient first sees one letter, then recognizes two or three, then 
recognizes half of them. Finally, with changes in the lenses, 


“he recognizes all of them. That wide flexibility in the testing 


of refraction is extremely valuable. It constitutes a large part 
of the special value of the subjective testing of refraction. 
But it makes the testing of acuteness of vision by such a series 
of letters more or less imperfect, or even valueless. Discussion 
regarding cycloplegics is too much on the ground, “Will you 
use the cycloplegic or will you not?” The ultimate value of 
the cycloplegic is that it gives some evidence that cannot be 
obtained in any other way; and the best result in the prescrib- 
ing of glasses will be obtained when one has all posible evi- 
dence and carefully weighs it. Whether it is n Q to get 
the evidence of cycloplegia in all cases, or in x cases it is 
necessary, is a matter for divergence of op . When we 
have the knowledge that we get through Men we have 
something more than we can get without ES ut if one believes 
that in it one has an infallible test, ọga 1 lose out, perhaps 
as often as if one did not use i not to resort to one 
method or the other, but to learn st that we can from all 
possible sources. I agree Wéeh Dr. Wells that the most 
important purpose for using QY oplegics is to determine accu- 
rately the astigmatism, AN len the astigmatism is accurately 
determined it becomes wry much simpler matter to deter- 
mine the spherical oio. There are other things that 
enter into the d Mation, however. Dr. Greenwood spoke 
of case records itted to the American Board for Ophthal- 
mic Examit ^ 'The men who are now being examined by 
that board, ificreasing number, habitually practice two things 
that N atly in the determination of astigmatism, skiascopy, 
and Se of the cross cylinder. With these, astigmatism 

etermined more accurately without a cycloplegic than 


er elements enter into the determination, and each man must 


Ga 
NN d be with a cycloplegic but without those helps. Many 


CEYCLOPLEGIGS 87 


select his own routine method and must be guided largely by his 
own experience. 


Dr. S. W. Newmayer, Philadelphia: We are making a 
survey of the entire school population to try to pick out what 
we may term the semiblind, namely, children who have a vision 
of 15/70 or less in both eyes, permitting the use of glasses if 
they have them. We have a school population of 275,000 chil- 
dren. We have taken the visual acuity of all of them. After 
examining 150,000, we have found 500 who have a visual acuity 
of 15/70 or less, using both eyes. About 450 could be given 
useful or even full normal vision. About fifty of the 500 
children examined had been wearing glasses and had a vision 
of 15/70 or less. Most of these had been examined under 
homatropine or without any cycloplegic, and the majority of 


.them happened to be myopic. Of course, that is not an argu- 


ment in favor of the use of cycloplegics in all cases. Their 
use depends on the examiner and on the individual. In ordi- 
nary cases there is no reason why one cannot refract without 
cycloplegic or by any procedure one may desire. But there are 
cases in which one not only requires a cycloplegic, but also 
atropine. 


Dr. DorLAND SmITH, Bridgeport, Conn.: That refraction 
methods of cycloplegia, and methods without cycloplegia which 
can bring comparably accurate results, must be totally different 
in principle and practice, is seldom appreciated without real non- 
cycloplegic study. Dr. Zentmayer quotes from an article on, non- 


cycloplegic methods only to condemn; yet he admits no adn; 
made any real trial of such methods. This is n og3cal. 


Granting that a cycloplegic should be used wheneve recog- 
nize or suspect an unrelaxable ciliary muscl y use it 
otherwise? This depends quite as much on emperament 


and training of the examiner as on the pai The «average 
ophthalmologist has not learned the co tive difficult art 
of accurate refraction without so is either unwill- 
ing to spend the time and take thegpai ecessary to master it, 
or is skeptical of its very existe Kona does not try to learn 
it. For him, cycloplegia is a Jora Some good ophthal- 
mologists, however, believe the more difficult art can be 
learned by such as are a patient, and above all desirous 


of learning it. Its i VS) replace cycloplegia, so far and 
only so far as is oN with accurate work, and this varies 
widely with diffez Cy n, by the maximum possible repression 
of the accomnk lagen obtainable in every other way. The 
more attentiog om pays to binocular fogging; to testing both 
eyes togeth Oui one against the other; to retinoscopy with 
a distant t of fixation, and to the determination of the 

eo. with which the patient can see 20/200 with both 


stror 
e S$ to a combination to produce cyclodamia as recently 
dew NDed, the less he comes to use cycloplegia by rule, reserving 
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it for the occasional case in which such methods do not work. 
And there is seldom such a case, in which cycloplegia is needed 
-for accuracy, in which some hint of that fact is not evident 
during sincere noncycloplegic examination. In general, for the 
young and vigorous patient with low myopia, or with asthe- 
nopic symptoms and too little error uncovered by noncycloplegic 
methods to explain them, cycloplegia should always be used. It 
should be used for many more: patients by the examiner who 
has not learned effective noncycloplegic methods and proved 
their accuracy by sufficient re-refraction under cycloplegia. 
But it should not be forgotten that accuracy without cycloplegia 
is, for some of us, a higher ideal, not always attainable but 
more often attainable by painstaking and thoughtful effort than 
many have been accustomed to think. 


Dr. WirLiAM H. Crisp, Denver: I think that Dr. Wells has 
been in some way misled as to the discussion which took place 
on this subject in the London Congress. He says that Herbert, 
Brailey and Traquair agreed with Burdon-Cooper as to omit- 
ting cycloplegia. In the discussion as recorded in the volume 
of the Ophthalmological Society of the United Kingdom, 
Herbert is not shown as saying anything whatever about atro- 
pine or homatropine; Brailey is reported as agreeing that 
atropine is seldom necessary, but says nothing about homat- 
ropine, and Traquair is reported as not agreeing in omitting 
cycloplegia, but as agreeing in the onslaught on the indiscrim- 
inate use of atropine. He did not, apparently, mention 
homatropine. I am reported by Dr. Wells as agreeing with 
Burdon-Cooper that cycloplegia can be omitted entirely, assum- 
ing that one worked out the astigmatism, but Qus of 
fact I merely said that I did not frequent a greater 
hyperopic correction under atropine than wi it, but that I . 
did quite frequently get fully as much or EN ion as with 
atropine or homatropine. I am quote keying atropine, but 
it should have been homatropine. I thj fat that was an error 
in the report which I failed to c ron. As a matter of 
fact, I use homatropine in a gr oportion of my cases. I 
would not do without excl altogther. Now and then I 
get a very important EN e hyperopic error with homat- 
ropine as compared withzpo tycloplegia. One cannot always 
i ing to occur. While in nine cases 
out of ten the exa n without cycloplegia is really quite 
reliable, in the t one may not expect to find any dif- 
ference and yet get a very surprising difference, sometimes 
even after t of 50 or 60. As to the use of cocaine, I have 
not liked t cocaine throughout the instillation of homat- 


ropine, in the last year or two I have found it very valu- 
able tada half hour after the last instillation of homatropine, 
onedkod of cocaine in each eye. It seems to give a more com- 


tate of rest in the eyes, and also in the eyelids. I can- 
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pupil can possibly give the same effect, being placed, perhaps, 
a half inch in front of the pupil, as the diaphragm furnished by 
the pupil itself without cycloplegia. 

Dr. S. J. BEACH, Portland, Maine: My remarks about the 
astigmatic dial were not made in criticism. I use it constantly, 
and I think more effectively for being aware of some of its 
shortcomings. With regard to cycloplegia, I feel that it is a 
mistake to submit all patients to the same system. 


Dr. Davin W. WeLzs, Boston: If I have not correctly 
quoted Dr. Crisp and others at the London Convention I am 
extremely sorry, and I apologize. Most of the report is in the 
third person, and he says that the stenographer was at fault. 
I am very glad to know that Dr. Crisp uses homatropine. I 
made no plea for any particular cycloplegic. The gist of the 
discussion by the few who omit cycloplegics seems to be that 
we men who use a cycloplegic do not know how to do refraction 
without it. Is there any reason why the first examination which 
we make cannot be conducted in the same way as that of the 
man who does not use a cycloplegic? I do not know what the 
mystery about it is. We all agree that in selected cases a 
cycloplegic should be used. How are the cases to be selected? 
I am sure that I do not know. Therefore, I shall continue to 
use a cycloplegic to lay bare the total refractive error. 


THE. TREATMENT. OF ABNORMALITIES 
OF THE INTRINSIC AND EXTRIN- 
SIE VOCULARK UMUSGCERS 


Gr CG, SAVAGE: MEX 
NASHVILLE, TENN. 


In this paper I set forth the methods of treatment 
that I have found most satisfactory during the forty 
years of my intensive study of the ocular muscles. 
During these years I have studied the normalities and 
abnormalities of the ocular muscles from both the mus- 
cle point of view and the brain side of the question. 
The scientific and practical results of these years of 
study and practice are set forth in my two books, com- 
panion volumes, Ophthalmic Myology and Ophthalmic 
Neuro-Myology. 


INTRINSIC: "OCULAR: MUSCLES 
In harmony with the title of this paper I will speak 
first of the intrinsic ocular muscles. Of ex there 
are four for each eye: the two muscles the iris, 
comprising the radiating and the circr PA) the one a 
dilator of the pupil, the other a conf&iMor; and the 
two muscles of the ciliary body, KE wman and the 


Müller. 
MUSCLES OF oR" 
There is one function R ch of the two muscles 


of the iris, and these fu ns are usually performed 
in a normal way. yin occasional cases do the 
abnormalities of t muscles cause suffering that 
would call for tr t. When the sphincter of the 
iris fails so to N l the size of the pupil as to cut off 
the outer ES all the cones of light, and, conse- 


quently, alloys so much light to enter the eye that 
retinal ipsitation develops, one of two methods of treat- 
d be applied. First, the sphincter should be 
ore powerful by rhythmic exercise, if possible, 
is would accomplish the double purpose of cutting 
the outer rays of all cones of light to make images 
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sharper, and would also prevent the retinal irritation 
caused by excessive light entering the eye. This treat- 
ment calls for a bright light and a black cardboard; the 
best time for its application is at bedtime. The light 
should be from 6 to 8 feet from the eyes, and the expo- 
sure and the shielding by the cardboard should alternate 
every two or three seconds, and continue only for such 
length of time as will not bring discomfort. The first 
exercise should be for one minute. A half minute 
should be added to each exercise period up to, bit not 
exceeding, ten minutes. As the full length of the exer- 
cise period is approached, if fatigue is felt, the patient 
should drop back to one minute, and again gradually 
increase the time up to the ten minute period. Several 
‘returns may become necessary; but when the full ten 
minutes does not cause fatigue, every sitting thereafter 
should be ten minutes. The long period required by 
this exercise is the only argument against it. The short 
exposure to the light would make the pupil contract, 
while the cutting off of the light by the black cardboard 
would allow the pupil to dilate; alternate contraction 
and relaxation, always short of fatigue, is the funda- 
mental principle of muscle building. This treatment 
presupposes that the abnormality is in the sphincter 
muscles, though it might be that the radiating fibers are 
too powerful. Whether weak or strong, the r JON 
fibers are ignored in the treatment. XS 
The only other method of treating a feeb Qhincter 
is by the neutralization, or elimination, os t traviolet 
rays by means of Crookes tints A or ome imita- 
. tion thereof. This relieves only the © of light by 
cutting off the ultraviolet rays, an Or not cut off the 


outer rays of cones of light. 
In advancing years the s © gains advantage 
1 


over the radiating fibers, ayd Nels keeps the pupil con- 
tracted, unless hypertensi Cpevelops. 


o 
> 


MUSCLES Qr E CILIARY BODY 


There are tw les of the ciliary body, the Muller 
and the Bownfany” The former is supplied by fibers 
from the te h Cónjugate cortical center, which center 
bears an Be relationship to the conjugate center 
of cony Se the third cortical. 


SS üller Muscle—Since the Müller muscle is 
be nderstood than is Bowman's, it is more com- 


O 
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monly spoken of as the ciliary muscle, or as the muscle 
of accommodation. In simple myopic eyes of 2.50 
diopters or more, demand is not made of it for either 
far seeing or in near work. Therefore, in such eyes 
this muscle does not develop. When the corrective 
glasses have been given, demand still is not made on 
this muscle for sharpening distance vision. Not so 
when near-work is attempted through the correcting 
lenses, for now the ciliary muscle must do the same 
work required of it when the eyes are emmetropic. 
Because of underdevelopment, these muscles, as a rule, 
do not at first take on themselves kindly the labor of 
focusing rays of light from the near point of view. 
At the beginning of the use of the correcting myopic 
lenses, the patient feels much disposed to wear them 
only for distant vision, removing them when reading 
or doing other near work. It is sometimes difficult to 
convince such a patient that he may acquire the power 
to see the printed page as clearly, though not as large, 
as perfect eyes see it. Such a patient should be encour- 
aged to wear the myopic lenses in near work up to the 
point of fatigue, taking them off for a little while, and 
then putting them on again until enough power has 
been acquired from use for the prevention of, fatigue. 
Such a patient should be instructed to hold«dàe near 
work as far from the eyes as is conveni s® as to 
reduce to a mininmum the new tas Qi focusing. 
Removing the myopic corrective S little farther 
from the eyes than is required "KON p distant vision 


will help the undeveloped ciliar scles in the per- 
formance of their new task. J , the Müller muscle 
can be developed, in myopi CR. rhythmic exercise 
such as will be set forth my study of weak ciliary 
muscles in emmetropic eyes. 

In prescribing len r myopia, the examination for 
determining their ngth should be made while the 
eyes are fully ý the influence of a mydriatic, prefer- 
ably homatro , so as to avoid an overcorrection. An 
would demand abnormal work of the 


avercar reo} 
ciliary i. es for both far and near seeing ; therefore 


it shot e avoided. 
ple myopia of lower than 2.50 diopters grade, 


uller muscle is called into action. 


SS in corrected myopia of any quantity, only the 
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The astigmatism of myopic eyes of less than 2.50 
diopters calls into abnormal action both the Miller 
muscle and the muscles of Bowman, in near vision only. 
The best that the Muller muscle can do in any case of 
astigmatism is to place the central point of the focal 
interval on the retina. The Bowman muscle, by tilting 
the lens, as will be shown in the study of compound : 
hyperopic astigmatism, can neutralize wholly, or in part, 
a corneal astigmatism. Neither of these muscles is 
called on for corrective action in the distant vision of 
myopic astigmatic eyes. 

The Ciliary Muscle and Emmetropia.—Neither the 
Muller muscle nor the muscle of Bowman is called into 
action in the distant vision of emmetropic eyes ; and in 
near vision a demand is not made on the muscle of 
Bowman. The Müller muscle, well developed and nor- 
mally innervated, does only normal work in the near 
vision of emmetropic eyes. In many cases of emme- 
tropia, and in a still larger number of cases of hyper- 
opia, the Müller muscles are unable to perform their 
required action, in near vision, with comfort. This dis- 
comfort is chargeable either to inherent weakness of the 
muscles themselves or to deficient innervation from the 
tenth conjugate center. There are only two means, of 


determining the existence of this condition, the pant 
always being on "the sunny side'of the merit f 
Hie" 

1. The test of the lateral rectus musclqgNyMll show 
orthophoria for distance and esophoria M the near; 
or esophoria in the distance with gre sophoria in 


the near, or exophoria in the distapeaNyth less exopho- 
ria in the near, and sometimes A. ophoria in the 
near. 

2. The "lifting power" ofQhe Müller muscles is 
always lower than normal(g,They should easily over- 
come —3.00 diopter lens 20 feet. This test should 
begin with a —.50,«t 1.00, then —1.50 and so 
on, until their ma power has been shown. The 
strongest minu res overcome, measure the lifting 
power of theseNnyscles. 


The enig@igd condition of the Müller muscles in 
emmetro fes is curable only by rhythmically exer- 
i The following method is applicable in the 
of weak ciliary muscles in both emmetropic 
eropic eyes: 
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Rhythmic Exercise of the Müller Muscles—Weak 
minus spherical lenses constitute the only means for 
developing the power of these muscles. The strength 
best adapted for this exercise is —.50 diopter. These 
should be put in simple frames with straight temples, 
the distance from center to center being the same as. 
the pupillary measurement, in any case. The time best 
suited for the exercise is just before retiring, so that 
the rest attending sleep may be most favorable for the 
muscle development. The test object should be well 
. shaped letters or figures, sharply drawn lines, or an 
interesting picture, and should be 8 or 10 feet removed 
from the patient. It should be brightly illuminated, 
but the source of the light should be screened from 
the eyes. The frames containing the minus spheres 
should be lowered and raised every two or three sec- 
onds, so as to get rhythmic contraction and relaxation 
of the muscles. The first exercise should last only one 
minute. At each subsequent sitting a half minute 
should be added until the maximum of ten minutes 
has been reached, provided the eyes do not show 
fatigue. If from five to seven minutes of exercise 
should bring discomfort, the patient should return to 
one minute, and again add a half minute to each period 
up to ten minutes. When approaching the teg-minute 
maximum, if a sense of fatigue should con MM patient 
should go back again to the one minute. reise that 
fatigues, though rhythmic, cannot buf” When the 
maximal period has been reached Wut discomfort, 
ten minutes should be given to ENS xercise for many 


months, and until all signs or De to weakness of 


the Müller muscles have disa D pp} 2 

There is only one othefe mens that can be used in 
these cases, but this sho NE be advised. It would 
be to give presbyopig,lefíses to the young sufferer. 
This would make üller muscles weaker, when 
the exercise tre, would make them stronger. In 
the exercise NN üller muscles in myopic eyes, the 
myopic cor (y must be worn. 

The Cikgr} Muscles in Hyperopia—As found true 
in case myopia and in emmetropia, so in hyperopia, 
the an muscle is never called into action. Only 
on of the Miiller muscle can correct the hyper- 
focal error. The cortical center, calling these 
scles into action, is so intimately related to the cen- 


* 
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ter of convergence that the one cannot discharge its 
stored neuricity without bringing the other into action. 
Abnormal action of the Müller muscles, corrective 
of hyperopia, causes a pseudo-esophoria which, until 
cured, must be corrected, or counteracted, by the com- 
pensating action of the external recti. The pseudo- 
esophoria shows itself in one of three ways: (1) an 
esophoric far and near when there is real orthophoria 
of the lateral recti; (2) a greater esophoria than is 
inherent, or (3) a decrease in an inherent exophoria. 
The pseudo-esophoria is about 2 degrees for each 
diopter of hyperopia. 

The problem of hyperopia cannot be solved without 
the aid of a mydriatic, preferably homatropine, under 
whose influence the total quantity of the hyperopic 
error can be ascertained. The plus lenses thus found 
for the full correction of the.focal error may or may 
not be the ones to be prescribed for a given patient. 
The relationship of the lateral rectus muscles must be 
found by the monocular phorometer, before the mydri- 
atic has been used, for putting the Müller muscles at 
rest. If the hyperopia has been found to be 2 diopters 
in each eye, and the previous muscle test has shown 
4 degrees esophoria, the whole of this error should, be 


classed as pseudo-esophoria, and the full correcti f 
the hyperopia should be given. Thus, at one ke, 
the hyperopia can be corrected and the wh the 
pseudo-esophoria can be cured. The plt diopter 


lenses make these eyes emmetropic, 2) ive them 
lateral orthophoria. AS 

If another pair of eyes shows ters of hyper- 
opia, and the previously appliec e test has shown 
8 degrees of esophoria, the congKsion is inevitable that 
4 degrees of the esophoria iXupherent and 4 degrees 
pseudo. In this case AQ hyperopic correction 
should be given for the ON reason that the full focal 
error has been corr cQ d that the pseudo half of 
the esophoria has pred The lenses make these 
eyes emmetropy leave them with 4 degrees of 
inherent esophdxigg The method of further treatment 
of the remaig§igg esophoria will be set forth farther on. 

If ano ees air of eyes should show 2 diopters of 
hyperoge hen the previous muscle test has shown 


lat hophoria, the full correcting lenses would 
sh ese eyes to have 4 degrees of inherent exopho- 


a 
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ria. Such eyes will not tolerate a full correction of 
the hyperopia. Action of the right and left third basal 
centers on the interni, to counteract the 4 degrees of 
intrinsic exophoria, would not be as well borne by the 
patient as would the full pseudo-esophoria, if the lenses 
were not worn. In such a case, not more than half 
of the hyperopic error should be corrected, until cura- 
tive means have been used against the exophoria. 

It would be more difficult still to manage a pair of 
eyes with 2 diopters of hyperopia, in which there had 
been found 4 degrees of exophoria. In this case, as 
in all others in which the patients are under 45 years 
of age, the full focal error should be found under a 
mydriatic. With the plus 2 diopter lenses on, this 
patient would show 8 degrees of inherent exophoria. 
These lenses cannot be worn without increased dis- 
comfort until such a time as the inherent exophoria.has 
been correctly treated. ` 

The Ciliary Muscles in Hyperopic Astigmatism.—lt 
has aready been shown that neither the Bowman nor 
the Miller muscles are called into corrective action, in 
distant vision, by either simple or compound myopic 
astigmatism. The same is true as to near vision of 
compound myopic astigmatism when the myopic part 
is 2.50 diopters or more. What is stated abeve con- 
cerning inaction of the ciliary muscles XQ rue of 
these muscles in the distant vision of hàt have 
simple hyperopic astigmatism, or in lea use of 
these eyes. If one or both of tbe&e* muscles must 
do abnormal work in simple h pic astigmatism, 
whether the point of view be far rer it must become 
apparent that still greater pmal work will be 
demanded of them in cofaptfnd hyperopic astigma- 
tism. In this brief disaon of hyperopic astigma- 
tism, it must be copsidèfed that the two principal 
meridians are resp y vertical and horizontal; for 
in oblique asti n another very serious factor 
comes in for and for relief. 

The Mi uscle in Uncorrected Hyperopic Astig- 
matism—NChg best that the Müller muscle can do is 
to placgsthe middle point of the focal interval on the 
reting\ Fhe anterior limit of the focal interval is the 
alr perfect focus of those rays of light lying in 
ane of the meridian of greatest curvature, while 
posterior limit of this interval is the perfect focus 
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of least curvature. The whole of the Müller muscle 
is in action, with mathematical precision, for controlling 
the focal interval. 

The rays of light lying in the plane of all corneal I 
meridians, between the two principal meridians are | 
never brought to a focus except by artificial means. 
The Müller muscle cannot shorten the interval between 
the two foci of astigmatic eyes. If such power resided 
in the Müller muscle, and only in it, a mydriatic would 
always.show the total corneal astigmatism. 

Thanks to the ophthalmometer, it is known that, in 
healthy eyes, the corneal curves remain practically the 
same throughout life. In my own person, the two I| 
principal meridians of each eye have the same relative ll 
curvature that they showed under the first ophthal- 
mometer imported from Paris, in the skilful hands of 
Swan M. Burnett My manifest astigmatism, as 
measured under complete cycloplegia, was then only 
one third of that shown by the corneal curves. Some 
power had shortened my focal interval, and that power 
was not in the Müller muscle, else my total astigmatism | 
would have been shown in harmony with the corneal | 
curves, as, now, when the cycloplegic had suspended its II 
power. As the years went by my correcting vlads ll 
had.to be increased, until, finally, the manifest aen - 
tism became the total. 

Whence the power that. shortens the fodaN interval 
in astigmatic eyes? It must reside in Bowman 
muscle, over which known drugs AMY have any 
influence. The guiding sensation me way, calls 
into corrective or near-correctiye oh a single band 
of Bowman's muscle, so as to Xffect the tilting of the 
lens on that axis which lies in plane of the meridian | 
of the greatest corneal cyswe. This tilting increases 
the refractive power of ens meridian that lies in 
the plane of the cogr eridian of least curvature. 
The tilting does n0kWánge the position of the front 
point of the ne érval, but it causes the back point | 

y 


| 
of the rays of light lying in the plane of the meridian | 
| 


of the focal in to approach the front point, some- || 
times mergips the two points when the corneal astig- | 
This power to shorten the focal interval 
ith the passing of the years, so that, finally, 
st astigmatism becomes the total. Drugs are 
n that will suspend this power. 
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HOW TO. CORRECT; ALL FORMS OF 
ASTIGMATISM 


The only corrective power of the Müller muscles 
should be suspended by a cycloplegic. In many cases 
it will be found that the Bowman muscle can be teased 
into comparative inaction, so that when the manifest 
astigmatism has been corrected it approximates the total 
corneal astigmatism as shown by the ophthalmometer. 
Getting perfect vision, when the manifest and the total 
astigmatism do not agree, gives strong evidence that 
the Bowman muscle has helped the plus cylinder in the 
. work of bringing the two foci into one, which means 
the obliteration of the focal interval. The manifest 
astigmatism of myopic eyes is always equal to the total, 
for in such eyes Bowman’s muscle has never acted. 
Later, as the Bowman muscle gives up its corrective 
work, a shorter focal interval shows itself, which must 
be destroyed by increasing the power of the cylinder. 
Finally the manifest and the total astigmatism come 
into perfect agreement, after which a further increase 
of the cylindric lens will not have to be made. 

In fully corrected astigmatism, as in emmetropia, a 
focal interval does not occur, for the rays lying in all 
the corneal meridians have been brought to a focus. 
The fully correcting cylinders relieve the Miller mus- 
cles from the abnormal work of regulatin x focal 
interval, and put at rest forever the Bo 1uscle, 
whose only function is to shorten the ] interval. 
Other muscles of the eyes are not call to abnormal 
action when the meridians of g (y curvature are 
vertical or horizontal; and the s Ed true of oblique 
astigmatic eyes whose meridj greatest curvature 
are parallel. 


OBLIQUE NM 
In uncorrected obliqge astigmatism, when the merid- 


ians of greatest cum e are not parallel, the oblique 
muscles are forge abnormal activity, that distorted 
retinal images NN: be as perfectly fused as possible. 


In these cgmethe- Müller and the Bowman muscles 
are mute dios the same abnormal work required of 
them infather kinds of astigmatism. Because of the 
disto, of retinal images by nonparallel oblique 
as it this kind of astigmatism is far worse than 


ficial means is correspondingly greater. 


NN other forms, and the need for its correction by 
NS 1 


o 
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In oblique astigmatism, whether myopic or hyperopic, 
the retinal images of horizontal and vertical spacial 
lines are deviated toward the meridian of greatest 
curvature. When images are thus distorted, nature's 
efforts cannot fuse both pairs of images. Nature's 
effort is to fuse perfectly the displaced images of the 
horizontal lines, while not fusing the images of vertical 
lines. To do this, the two eyes must be intorted so as 
to bring the horizontal retinal images under the dis- 
placed images of the horizontal line, in all cases in 
which the meridians of greatest curvature lie in the 
upper temporal and lower nasal quadrants. When the 
meridians of greatest curvature lie in the upper nasal 
and lower temporal quadrants, the eyes must be torted 
out so as to bring the horizontal retinal meridians under 
the displaced images of the horizontal line. In the 
former condition, the tortioning of the eyes is accom- 
plished by the corrective action of the superior obliques, 
while in the latter condition the torting is done by the 
inferior obliques. In either condition, this action of 
the obliques is compensating cyclotropia, plus or minus. 
Plus cyclotropia is effected by the superior obliques, 
while minus cyclotropia is effected by the inferior 
obliques. The superior obliques are less able to do 
this compensating work than are the inferior obliqtes ; 
hence oblique astigmatism, in which the RS f 
greatest curvature diverge above, is a source 
trouble than are those cases in which thes 
converge above. Only the manifest a 
these eyes distort the retinal images, SS 
which will prevent the distortion suspend the 
compensating cyclotropia. Cor cylinders in 
oblique astigmatism bring to t Müller and Bowman 
muscles the same relief fro bnormal work as in 
other forms of astigmatism; a) they also bring relief 
to the oblique muscles. 

In doing the correctKgNwork for oblique astigma- 
tism, the covering Gy eye suspends the corrective 


cyclotropia, makir easy to locate the axis of the 
correcting SiO Thus, as in other kinds of astig- 
matism, the cokwetting cylinders should be found and 


placed forse eye. 
In E of oblique astigmatism, when the axes 


of the ders have been correctly placed, as shown 
by ANY phthalmometer and the trial case, these tests 


bet onocular, the binocular use of the corrective 


a 
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cylinders is always attended by annoying distortion of 
objects looked at. If the axes of convex cylinders 
diverge above, or if the axes of concave cylinders 
converge above, such eyes, at first, will see a rectangle 
as a trapezoid with the longer side below, and the floor 
will appear to incline upward. This is due to a con- 
tinuance of the former compensating activity of the 
superior obliques, while the astigmatism was uncor- 
rected. This action has not been under the control of 
the will, but the taskmaster has been the guiding retinal 
sensation. In such cases, the guiding sensation quickly 
allows the superior obliques to cease their corrective 
activity because of their inherent weakness, and just 
as quickly the rectangle loses its trapezoid appearance 
and the floor becomes level. Such patients take kindly 
to their lenses within a few hours, or, at most, a few 
days. Having become accustomed to the use of the 
correcting cylinders, these patients find, when they 
remove their lenses, that a rectangle appears as a trape- 
zoid with the longer side above, and that the floor 
slants downward. Such patients are glad to have their 
lenses restored. 

In cases in which the axes of plus cylinders converge 
above, or the axes of minus cylinders diverge above, 
their axes having been correctly placed under m\onocu- 
lar tests with the ophthalmometer and the ¢ Nerse, 


the corrective lenses are very rarely rec kindly. 
The inferior obliques, under the contro e guiding 
retinal sensation, have accomplished compensating 


minus cyclotropia for fusing the 
horizontal spacial lines, and, Dey stronger than the 
superior obliques, they accomlis his work with cot- 
respondingly greater ease. ‘rough the correcting 
cylinders these.eyes see «O angle as a trapezoid with 
its longer side aboveppgnd the floor appears to be 
slanting downward them. This distortion is due 
to a continuance,o formerly needed activity of the 
inferior obliqu hich are always slow in giving up 
their old h ic compensating contraction. Through 
the fee he cylinders, both eyes being open, the 
apne nen will continue many days, and even 
many aie ks, although growing a little less daily. This 
ig o the fact that the superior obliques are slow 


NS ke on themselves the work «that is being given up 


SY 
2v 
SV 
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the stronger inferior obliques. When this task is 
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finally accomplished, a rectangle ceases to appear as a 
trapezoid and the floor becomes level. Removing the 
lenses now, the patient is astonished to see that a 
rectangle appears to be a trapezoid with the longer side 
below, and that the floor slants upward from him. He 
is then glad enough to have the lenses restored. In 
high degrees of oblique astigmatism, with the more 
convex meridians converging above, with these meri- 
dians at or near the middle point of the upper nasal 
arc, a patient will often reject a full correction, not 
only because of the distortions but also because of pain 
excited by the action of the weak superior obliques 
trying to take up the work that is being transferred to 
them by the stronger inferior obliques. Uncorrected, 
this kind of astigmatism is always better borne by the 
patient than when the most curved meridians diverge 
above. Again, in such cases, the full correction must 
be accomplished step by step; that is, a part now, and 
more and still more later on. 


MOUNTING AND WEARING OF LENSES 


In closing this study of the correction of errors of 
refraction, something must be said about the mounting 
and wearing of the Jenses. There are five things, that 
are essential : 


1. Only spherical lenses should be mount ir- 
cular rims, and even these would be better nted in 
rims that are oval, short oval or “one pat " or leaf- 


H 

shape. Simple or compound cylind Qyuses, and a 
spherical lens with a prism in ie} "n enn never 
be mounted in circular rims, when a screw 
becomes a little loose, the lens CS. out of its one 
and only correct position, fo her the cylinder or the 
prism. These lenses should Nways be placed in rims of 
such shape as to make impossible for them to be 
shifted out of correc Oon. Any shaped rim, other 
than circular, wou this demand. 


2. The distan om center to center of the lenses 
should corres6ong with the pupillary distance, unless 
the lenses gre‘e¥lindric with the axes horizontal; for 
otherwise lateral rectus muscles would be called into 
compendad) g action. If the correcting lenses differ in 
ISS 1t becomes the more necessary that this rule 


RN e observed. 


a 
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3. The two lenses must be properly alined. With the 
spectacle frames turned bottom up, and the temples 
pointing toward the observer, a straight edge should 
touch the two joints and the right and left shanks of 
the bridge. This rule applies with full force when the 
lenses, one or both, are cylindric or have been ground on 
prisms. The reason is obvious. Usually the want in 
alinement is due to wiping the lenses while holding to 
the nose-bridge. In some instances the straight edge 
will touch the outer joints while the shanks of the bridge 
stand a greater or less distance below. Again, the 
straight edge may touch the outer joint on one side and 
its neighboring shank, while it rides above the other 
shank and still further above the other joint. In either 
instance the alinement must be perfected by bending one 
or both shanks of the bridge. 

4. The lenses must hang level in front of the eyes. 
This is even more important than that the lenses should 
be properly centered, for the reason that the lateral 
recti can better endure compensating action than can the 
superior and inferior recti. When the lenses are not 
level one image of an object is thrown upward on its 
retina, while the other image is thrown downward on its 
retina. Double vision would result if the inferior rectus 
of the one eye and the superior rectus of the RN eye 
did not force the respective maculas to DS e dis- 
placed image. Such compensating contra of verti- 
cally acting muscles is often unbearahM Nand, in any 
case, it becomes a burden that ougl to be borne. 
Bending the temple-piece, near it , downward on 
the lower side serves to level t 


5. Bifocal lenses should not iven in cases of pres- 
byopia in which distance NS differ in power by 1 
diopter or more. In suc&Jases the patient should be 
instructed to look as r€@ly through the centers of the 
distance lenses as ble so as not to compel either 
a superior or a iQ rectus muscle to do compensat- 
ing work, in tl esi of binocular single vision. The 
presbyopic could be worn in front of the dis- 
tance lense ith their optical centers corresponding. 


But Bx 1e reading lenses are of equal strength, their 
optic nters could be lower, the patient using that part 
diey in front of the centers of the distance glasses 


SS igh which all near work should be done, as required 


distant vision. Such patients could be given lenses 
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for near work equal to the combined power of the cor- 
rective and presbyopic lenses; but through these the 
patient should be trained to use only the optical centers 
in reading or other near work. 


TREATMENT OF ABNORMALITIES OF THE 
EXTRINSIC OCULAR MUSCLES 


ORTHOPHORIA 


There are two kinds of orthophoria, sthenic and 
asthenic—orthophoria in strength and orthophoria in 
weakness. In sthenic orthophoria, the duction and 
version tests are both normal. Such muscles do not 
make any demand on art. 

Asthenic orthophoria shows itself in low duction, and 
in slow verting power. There may be sthenic ortho- 
phoria of the lateral recti and asthenic orthophoria of 
the vertically acting recti; or both pairs may be asthenic. 
If. both pairs are asthenic, the only treatment is alter- 
nating ceiling-to-floor and wall-to-wall exercise, once or 
twice a day and always short of fatigue. One minute 
is sufficiently long the first day. On each successive day 
there should be added a half minute up to the maximum 
of ten minutes. Such exercise could be continued 
through many months, or even years, until complete 
comfort has been attained. The worst that mn me 
from such exercise would be to convert an asth ifto 
a sthenic orthophoria. : 

If only the lateral muscles are asthenic, Mthe treat- 
ment needed is wall-to-wall exercise; if only the 
vertically acting muscles are asthenic, the treatment 
indicated is ceiling-to-floor exerci either case, the 
frequency and the length of tl OS. should be that 
outlined in the treatment of es in which all the recti 
are asthenic. The exercise uld never bring about . 
fatigue, for exercise that Qylds does not fatigue. 


iesus 


* of heterophoria may be either 
— On the differentiation depends the 
rative treatment that should be insti- 


The different la 
sthenic or asth€ni 
nature of the 


tuted in ag@given case. But not all cases of hetero- 
phoria NA operative work. Pseudoheterophoria 
rete to the lateral rectus muscles only, and it 

eliminated before any kind of treatment is insti- 
tug? either for true exophoria or for true esophoria. 
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This is done by a full correction, under a cycloplegia, 
of the causing hyperopia. The kind of heterophoria 
whose treatment is to be set forth here is inherent. 
The varieties will be studied in the following order: 
hyperphoria and cataphoria, each monocular; esopho- 
ria, binocular; exophoria, binocular; plus and minus 
cyclophoria, each binocular. 

Hyperphoria and Cataphoria—When one eye is 
hyperphoric the other is usually cataphoric, though, 
rarely, there is a double hyperphoria or a double 
cataphoria. Nonoperative treatment of the usual ver- 
tical error is indicated when it is 2 degrees or 
less, while a greater quantity calls for operative work. 
In either form of treatment, complications must be 
found, if any exist; but especially is this true if opera- 
tive treatment is to be resorted to. 

Nonoperative Treatment: The worst that can be 
said of the rhythmic exercise treatment of the weaker 
muscle of each eye, in hyperphoria and cataphoria, is 
that patients usually are unwilling to continue the daily 
exercise for a sufficiently long time to cure the condition. 
It consists of the use of weak prisms (from 0.5 degrees 
to 2 degrees), base up before the hyperphoria eye, and 
base down before the cataphoric eye. Beginning with 
the weaker prisms, they may be replaced PCM few 
days with stronger, the steps being by h AS egree 
until the maximum of 2 degrees has been o ed. With 
the full strength, the daily exercise sh e continued 
indefinitely, until the condition is cu These prisms 
should be in straight-temple fra ich would make 
it easy to lower and raise the pri every two or three 
seconds to the end of the trga * With each pair of 
prisms, as they are increas@@ in strength, the first exer- 
cise should be for two ütes, and each subsequent 
exercise should be len ned by half a minute up to ten 
minutes. The exer should be resorted to once or 
twice a day, ang the) t object should be a well defined 
line, letter or re, or a small light. Through the 
prisms, th ior rectus of the cataphoric eye and the 
inferior re of the hyperphoric eye are made to con- 


tract, {6 fusing the images. When the prisms are 
raise se muscles relax. This rhythmic contraction 
sation should, and will, build the weak muscles ; 
DIC many months will be required for this muscle 
Yding. 


| 
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In low degrees of hyperphoria (from 0.5 to 2 
degrees), most satisfactory results can nearly always be 
attained by having the lens correcting the focal error of 
the hyperphoric eye ground on a prism of the correct 
strength, base down. The full strength of this prism, 
as shown by the monocular phorometer, may be given up 
to 2 degrees. A hyperphoria of more than 2 degrees 
usually requires operation. 

As a rule, a prism in a position of rest should not be 
placed in front of the cataphoric eye, for a sound scien- 
tific reason. In nearly all eyes, the superior obliques are 
weaker than are the inferior obliques. A prism base 
down before the hyperphoric eye calls into action the 
superior rectus, with the result that it helps the superior 
oblique of that eye easily to parallel the vertical axis with 
the median plane of the head, thus producing wonderful 
comfort. This is not true of the cataphoric eye when 
the correcting prism is placed base up before it. This 
calls into action the inferior rectus of that eye, which 
throws additional work on its naturally too weak 
superior oblique and hence excites discomfort. Weak- 
ness of the superior obliques is 200 times more common 
than weakness of the inferior obliques. For this rea- 
son, a corrective prism should never be placed before the 


cataphoric eye 

Operative Treatment of Hyperphoria and Cat Pia: 
Any hyperphoria of one eye and cataphoria of h 
above 2 degrees, may be considered as opm 
the lower degrees, from 2 to 4, one operati usually 
enough; and it should be done on the s r rectus of 
the hyperphoric eye, for the reason t NS looks down 
more than one looks up. In the O her degrees of 
hyperphoria and cataphoria, tl ior rectus of the 
cataphoric eye may call for a raton: The nature 
of the operation must be detec by the existence, or 
nonexistence, of ond ns. These complications 
may be exophoria, o ors cyclophoria; or a com- 


bination of either Oy and cyclophoria, or exo- 
phoria and Ei 
Operations ¡perphoria and Cataphoria: In 


uncomplicated erphoria and cataphoria, the first and 
peration to be done is a central tenotomy 
r rectus muscle of the hyperphoric eye. 
uld remain 2 degrees or more of the cata- 
the other eye, a central tenotomy of the infe- 


ph 


o ctus of that eye should be done. | Never should 
ae 

NS 
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the one central tenotomy (or two central tenotomies) 
result in overcorrection. If 2 degrees or less of the 
original error remain after the operation, it should be 
corrected by the proper prism, base down, before the 
hyperphoric eye. Should an esophoria or an exophoria 
complicate a hyperphoria and cataphoria, the same 
operation or operations should be done as in the uncom- 
plicated condition; that is, a central tenotomy. The 
same is true if the only complication is a plus cylophoria. 

When there is hyperphoria complicated with esophoria 
and plus cyclophoria, a nasal marginal tenotomy of the 
superior rectus of the hyperphoric eye should be done. 
Three certain results will follow: (1) The hyperphoria 
will be lessened or entirely corrected ; (2) the esophoria 
will be corrected in part or wholly; (3) the plus cyclo- 
phoria will be more or less corrected. If enough of the 
cataphoria of the other eye is left to demand an opera- 
tion on the inferior rectus of that eye, it must be a cen- 
tral tenotomy, for a temporal marginal tenotomy, the 
only marginal operation that should be done on an infe- 
rior rectus, would increase the esophoria while lessening 
both the cataphoria and the plus cyclophoria. A mar- 
ginal tenotomy of a rectus muscle should never be done 
unless it can accomplish a threefold good; that is, 
relieve, to a greater or less extent, the three xisting 


troubles. NN 

In the threefold trouble under discussiGy 1e cutting 
of the lower fibers of the internal ree» of the cata- 
phoric eye will lessen, or entirely corea», the cataphoria, 
the esophoria and the plus cyclo of that eye. 

If it should be ascertained simple hyperphoria 
is asthenic, then a straighj- ard shortening of the 
inferior rectus of that e hould be done, and not a 
central tenotomy of the s&pfrior rectus. The reverse is 


true of the T A tenotomy should never be 


done on'a muscle duction power 1s subnormal or 


even just normal. 

When spera and cataphoria are complicated by 
an exophgmaMghd a plus cyclophoria, only a central 
tenotomy Noguld be done on the superior rectus of the 
hype ic eye, for the reason that a nasal marginal 
would increase the exophoria, while lessening 
erphoria and the plus cyclophoria. A marginal 
tomy should not be done that does not accomplish 


th 
NS old good. 
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In such eyes, if only one operation is to be done for 
the hyperphoria and cataphoria, it should be a temporal 
marginal tenotomy of the inferior rectus of the cata- 
phoric eye, which would certainly produce the threefold 
good: (1) Lessen or cure the cataphoria; (2) relieve, 
more or less completely, the exophoria and (3) correct 
in part or wholly the plus cyclophoria. After this opera- 
tion on the inferior rectus, if there should remain a good 
quantity of hyperphoria of the other eye, still compli- 
cated with exophoria and plus cyclophoria, an upper 
marginal tenotomy of the externus of the hyperphoric 
eye should be done. This would accomplish the desired 
threefold good: (1) Lessening or curing the exophoria ; 
(2) the more or less. complete correction of the hyper- 
phoria, and (3) partial or complete relief of the plus 
cyclophoria. 

Esophoria  Uncomplicated.—lnherent or true eso- 
phoria, when less than 4 degrees both far and near, may 
be cured by exercise of the weak externi, or corrected 
with prisms, bases out, the strength being equal for the 
two eyes. 

As in other forms of heterophoria that might be 
treated by rhythmic exercise with prisms, the chief argu- 
ment against it is the great length of time required for 
the development of the weak externi. Beginning wth 
half degree prisms, bases in, the frames sh N: 
raised and lowered every two or three seconds two 
minutes at the first sitting. The length of xercise 
should be increased by one-half minute , but not 
beyond, ten minutes. Every two or P weeks new 
prisms, a half degree stronger, s Ob substituted, 
and the exercise continued DEO n minutes ; but 
never in any case, should the DNUS be stronger than 3 
degrees. The exercise may epeated twice a day. 
The exercise should Ace allowed to fatigue the 
weak muscles. 

In inherent esoph Ns) degrees or less, prisms in a 
position of rest to reak externi are nearly always 
kindly accepted prisms that rest the weak externi 
do not call in tion the strong interni, but simply 
allow them E the normal state of tonicity. If 
the esoph fs 4 degrees, a 2 degree prism, base out, 
ERS es en each eye; and these should be worn con- 


sta hey should be ground with such focal correc- 
ti may be needed. 


EN 
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Operative Treatment of Uncomplicated Esophoria: 
More than 4 degrees of inherent esophoria, far and near, 
is not likely to respond to any treatment except opera- 
tive. Usually these patients have diplopia when a red 
glass is placed before either eye. This diplopia is a safe 
line between operative and nonoperative cases. 

Before operating, it must be known whether the eso- 
phoria is sthenic or asthenic. This is easily determined 
by taking the duction power of the externi. If abduc- 
tion is 6 degrees or less, the esophoria should be con- 
sidered asthenic; but if the abduction is greater than 6 
degrees, the esophoria is sthenic. In asthenic esophoria 
the externi should be shortened, but so as not to change 
their plane of action. In sthenic esophoria, central 
tenotomies should be done on the interni. 

In very high degrees of sthenic esophoria, central 
tenotomies of the interni and straightforward shorten- 
ing of the externi may be demanded. In a case of 
uncomplicated inherent esophoria, a marginal tenotomy 
of an internus should never be done; nor should a 
shortening of either externus change the plane of its 
action. 

As a rule, only the muscle or muscles of one eye 
should be operated on at “one sitting." A month or 
more should pass before operation is perfort on the 
muscles of the other eye. A complete ten should 
not be done in a case of heterophoria or e of hetero- 
tropia. This will be emphasized agai he treatment 
of heterotropia. 

Esophoria Complicated with H oria of One Eye 
and Cataphoria of the Other ; of esophoria of this 
kind should be operated S cómplications were not 


present; that is, only by ceKral tenotomies of the interni 
or straight forward shop ng of the externi, or both 


operations may be regpired. 
The complicating herbi of the one eye and cata- 


phoria of the atl must be treated as if they alone 


existed. The hod of treatment is set forth in the 
study of plicated hyperphoria of one eye and 
cataphoriá of the other eye. 

Esogboria Complicated with Hyperphoria of One Eye 
and horia of the Other Eye, and with Plus Cyclo- 
p of Both Eyes: The esophoria thus complicated 

SS be treated operatively, with these two complica- 


ons in mind. The tenotomy of the internus muscle 
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of the cataphoric eye should be lower marginal. This 
operation would lessen, or cure, the esophoria ; it would 
correct wholly or in part the cataphoria, and would 
relieve more or less completely the plus cyclophoria of 
that eye. 

A tenotomy of the internus of the hyperphoric eye 
should be central. This would modify only the eso- 
phoria of that eye, leaving unchanged the hyperphoria 
and plus cyclophoria of that eye. A lower marginal 
tenotomy of the internus would increase the hyperphoria 
while diminishing the plus cyclophoria, hence it should 
not be done. An upper marginal tenotomy of the 
internus of such an eye would lessen the hyperphoria 
but would increase the plus cyclophoria. 

If a shortening of an extrenus or both externi should 
be needed for a more complete correction of the eso- 
phoria, still complicated with hypercataphoria and plus 
cyclophoria, the externus of the hyperphoric eye should 
reveive first attention. In shortening this muscle, its 
plane of action should be lowered so as to accomplish 
the threefold good: (1) lessening or curing the eso- 
phoria; (2) relieving more or less completely the hyper- 
phoria and (3) completely or partly correcting the plus 
cyclophoria. If the externus of the other eye must be 
shortened, whether or not there may remain some cata- 
phoria and plus cyclophoria of that eye, the shores 
must be straight- forward. 

After these operations on the externi, sl Q there 
remain something of the three troubles, a n aarginal 
tenotomy of the superior rectus muscle 
phoric eye should be done. But if theA 
the cataphoric eye must be opera , even if there 
should remain some of the esgpl nd plus cyclo- 
phoria, only a central tenotomy*khould be done for the 
cataphoria. A temporal ma&gjnal tenotomy of the 
inferior rectus would incge»se the esophoria while it 
would diminish the plus horia ; hence it should not 
be done. A nasal tenotomy of this inferior 
rectus would lessen NN ophoria but would increase the 
plus cyclophoriagel it should not be done. 

Inherent Uum Exophoria.—Rhythmic 
exercise, 5 risms, has been resorted to more fre- 
quently horia than in any other kind of hetero- 
a robably with greater success. The exercise 

aw erni should be commenced with 1 degree 
SQ bases out. The prisms should be raised and 
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lowered as in the exercise treatment of esophoria; and 
the first sitting should be through two minutes. Each 
subsequent exercise should be lengthened by a half 
minute, up to ten minutes. At the end of two or three 
weeks a pair of 2 degree prisms, bases out, should be 
placed in the exercise frames and the ten minute sitting 
should be observed. At the end of another two or three 
week period, 3 degree prisms, bases out, should be placed 
in the frames, and the ten minute exercise continued. 
At the end of another like period, 4 degree prisms 
should be given. If the 4 degree prisms do not cause 
fatigue, at the end of another period, 5 degree prisms 
can be brought into use. Here, as in other conditions 
in which prism exercise may be instituted, the long 
period required for curing constitutes the chief objection 
to this form of rhythmic exercise. Prisms in position 
of rest—bases in—are not well borne by patients with 
exophoria. 

Candle Exercise for Exophoria: The rhythmic use 
of the lighted Christmas tree candle constitutes the best 
exercise in the nonsurgical treatment of exophoria. 
Especially is this true of exophoria in the near vision 
when there is orthophoria or esophoria or less exophoria 
in the far test. But when the exophoria is equal in the 
far and near tests, the candle exercise will be helpful if 
not curative. Patients are more likely to coatue the 
candle exercise than that by means of S The 
patient should be directed to light the cand(gyjhist before 
retiring, and holding it at arm's lengt look at the 
blaze with both eyes as it is being | at from arm’s 
length to a point 6 inches from thees. Now the eyes 
should be closed and the cand ild be carried to the 
right. In a moment the ey hSuld be opened and 
directed to some object N to 20 feet away. After. 
a few seconds the candle d be placed again in front 
of the eyes at arm’s legsth, and then, while the two eyes 
fix the blaze, the ca is again brought to the 6 inch 
point. At the fu cise there should be three move- 
ments. At MAN ibsequent exercise one movement 
should be (oo to a maximum of fifteen movements. 


As the moXerjents are multiplied, should fatigue appear 
the Paes 5 ould return to three movements. Having 
finally ed at fifteen movements without fatigue, this 
sad ont be repeated every night for many months 
(xNome. At the end of one month, with fifteen move- 
Qs at bedtime, the candle should be lighted every 
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morning and moved in the same manner ten times. 
Measurements from time to time will show that the 
exophoria is lessening and, what is better, that the 
patient is gaining in comfort. The candle exercise 
is applicable to exophoria only. i 

Surgical Treatment of Uncomplicated Exophoria: 
The higher degrees of exophoria, as shown by the 
phorometer and by red-glass diplopia, must be treated 
by operations. Before operating, it must be known 
whether the exophoria is sthenic or asthenic. This must 
be determined by the duction test of the externi. If 
abduction is normal or less than normal, an operation 
should not be done on the externi, but one or both 
interni, at proper intervals, should be shortened straight- 
forward. 

Exophoria Complicated by Hyperphoria and Cata- 
phoria: In this kind of exophoria, the operation should 
be done as in the uncomplicated form; that is, a marginal 
tenotomy should not be done on the externi, and shorten- 
ing of an internus should not change its plane of action. 
Either the hyperphoria should be corrected by a central 
tenotomy of the superior rectus of the hyperphoric eye 
or, if low enough in degree, it should be corrected by the 
proper prism, base down, before the hyperphoric eye. 

Exophoria Complicated by Plus Cyclophoria and 
Hyperphoria: Operative treatment of these e - 
fers materially from that of uncomplicated e ria. 
If the exophoria is sthenic, an upper margi tomy 
should be done on the externus of the hy "um eye 
with the certainty of accomplishing inn efold pur- 


pose: (1) lessening or curing the exo (2) reliev- 
ing wholly or in part the e oW 3) correcting 
more or less perfectly the pl yClophoria. Tf the 
externus of the cataphoric eye e be operated on, only 


a central tenotomy should b 
If the exophoric part 


lott. 

his condition should be 
asthenic, the first sho g should be that of the 
internus of the cat Ac eye, elevating the plane of 
action, which woul omplish three purposes; (1) It 
would lessen or p exophoria ; (2) it would relieve 
wholly or in 1e cataphoria; and (3) it would cor- 
rect. more ^ es perfectly the plus cyclophoria. If 


later the (Y S ert of the hyperphoric eye must be 
ES Or. shortening must be straight- forward, as 


i£ an uncomplicated exophoria. df its plane of 


EN 
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action were depressed, the hyperphoria would be 
lessened but the remaining plus cyclophoria would be 
increased. 

Uncomplicated Plus Cyclophoria.—This is a rare but 
very annoying condition. In such cases, the nonopera- 
tive treatment would be rhythmic exercise of the weak 
superior obliques by means of weak plus or minus 
cylinders revolved in the arc of distortion for the 
superior obliques, at first 5 degrees in this arc, then 10 
degrees, then 15 degrees. These, whether at the one 
point or at another point, should be raised and lowered 
every two or three seconds, so as to get alternate con- 
traction and relaxation of the two superior obliques. For 
a few days, the axes of the cylinders should be placed 
only at the 5 degree points. Later, in the first part of 
the exercise, the axes should be at the 5 degree points ; 
in two minutes these should be turned to the 10 degree 
points, and then two minutes later to the 15 degree 
points. The object looked at should be a horizontal 
bright streak of light, or a sharply drawn black hori- 
zontal line, well illuminated. As in other exercises, this 
one should always be short of fatigue. It should be 
repeated once or twice a day. As a rule, the cylinders 
need not be stronger than 0.50 diopter. If the cylinders 
are plus, the axis of each should be in the lower tem- 
poral arc; if minus, each axis should be i lower 
nasal arc. The point of greatest power ox cylin- 
ders is at 45 degrees in the respective ar Q ate in the 
exercise, the axes of the cylinders megs carried that 
far. 

In nonastigmatic eyes, having cyclophoria only, 
plus or minus cylinders (0.96 pter) can be given, 
with their axes placed in otid 1'of rest, for constant 
wear. The axes of the pl% cylinders should be placed 
from 5 to 10 degrees frorg jhe vertical in the upper tem- 
poral arcs, and the a of minus cylinders should be 
placed from 5 to IC m from the horizontal in the 
lower tempora hese cylinders give rest to the 
superior obliqu prisms give rest to the weak recti. 

The onl ative work in such cases would be nasal 
marginal fengtomies of both superior recti, or temporal 
mars yey tenotomies of the inferior recti. In the 2S 
a t ere would be produced a slight exophoria ; i 

Ro there would be developed a slight leia 


r of these new conditions would be better borne 
N n the original plus cyclophoria. 
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HETEROTROPIA 


Any one of the six muscles of the affected eye, except 
the superior oblique, may produce its individual form 
of heterotropia. If the internal rectus alone is at fault, 
the eye will be turned directly in; if the external rectus 
alone is blamable, the eye will be turned directly out; if 
the superior rectus is alone the offending muscle, the eye 
will be turned up and torted in; if the inferior rectus 
alone is at fault, the eye will be turned down and torted 
out; and, finally, if the inferior oblique alone is the 
offending muscle, the eye will be turned up and in, and 
will be torted out. 

In most cases, while one of these muscles is a pre- 
dominant factor, one or two other muscles may 
complicate the condition, hence a heterotropia may be 
simple or complicated. Its true nature should be known 
before any operative procedure is resorted to. In any 
case, the operations should be partial tenotomies and 
shortenings, alone or in combination, usually the latter. 
A complete tenotomy should never be done on any rectus 
muscle. 

ESOTROPIA 


When a case of this kind is seen in early life, between 
the ages of 175 and 8 or 10 years, it can often be cor- 
rected without operation. In such cases, there xist 
pseudo-esophoria and inherent esophoria, EN riner 
being caused by hyperopia. Correcting the ropia, 
with as strong plus lenses as the eyes will tak@scures the 
pseudo-esophoria, thus making it possib r the fusion 
centers, in control of the externi, unteract the 
inherent esophoria. 

If, in these eyes, there ha inocular vision, 
nature commences the work of Wuppression of the retinal 
images in the crossed eye, as 1as the crossing occurs. 
In the course of a very>hew years the crossed eye 
becomes mentally ind aa the patient may not be 
annoyed by diplopia. atever may be the stage of 
visual suppression en the hyperopia has been cor- 
rected, the me (Dindness must be fought by covering 
the good eye fr Dalf an hour, twice a day. The younger 
the patient Ahe more likely will be the vanishing of the 
mental SN 

In years, the habit of suppression becomes so 
fi at exercise, by shading the good eye, will not 
oNN me it until the offending muscles have been 


a 
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operated on. If, at any time in life, the good eye should 
be lost, the mentally blind eye will have vision restored 
in avery short while. If the correction of the hyperopia 
and the needed operative work have been delayed too 
long, the mental blindness is likely to continue more or 
less dense, even under the training exercise mentioned 
above, although the eye may be perfectly straight. 
Hence, all cases of esotropia should be treated at the 
earliest possible time. 

Operations for Simple Esotropia—lf, in the earlier 
cases, the hyperopic correction should not cure the cross- 
ing, the operative work should be done, as in the older 
cases, without waiting. The first operations should be 
done on the crossed eye. If the crossing is great, two 
operations should be done at the one sitting: (1) a cen- 
tral tenotomy of the internus, and (2) a straight forward 
shortening of the externus. Except in the very young, 
these operations should be done under local anesthesia. 
Only the shortening operation would be painful, but it 
is soon over. These operations should be done under 
aseptic precautions, and the after-treatment should be 
soothing and antiseptic. The tucking-stitch, tied on a 
silver plate, should be removed on the seventh day. A 
bandage should not be applied. 

Should these two operations fail to effect A of 
the esotropia, the muscle, or muscles, of o her eve 
should be operated on at as early a tjv after one 
month, as possible. If only a smal of the eso- 
tropia remains, a central tenotomy o internus should 
complete the cure. Still later, i re should remain 
some of the esotropia, the epee’ rectus of the good 
eye should be shortened, the extent of the shortening 
being in accord with the stall amount of remaining eso- 
tropia. The operative Gy should be to fall a little 
short of a full o" of the esotropia, rather than 
take the risk of pr g an exotropia. 


Complicate pia.—When an esotropia is com- 
plicated by rtropia, but without plus cyclotropia, 
only cenjf? notomy of the internus and straight- 
forward rtening of the externus should be done. 
The licating hypertropia should be corrected by a 
cet M enotomy of the superior rectus of that eye. 
a central tenotomy of the internus and, possibly, a 


, 


NS ight-forward shortening of the externus of the good 
ye, may be required. Any remaining catatropia of the 
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good eye should be cured by a central tenotomy of its 
inferior rectus. 

Operations for Doubly Complicated Esotropia— 
When an esotropia is complicated by hypertropia and a 
plus cyclotropia, a central tenotomy of the internus 
should be done. The shortening of the externus of that 
eye should be so done as to depress the plane of its action 
with three purposes in view: (1) An increase of the 
power of the externus; (2) a counteraction, wholly or 
in part, of the hypertropia; and (3) a more or less com- 
plete cure of the plus cyclotropia. A month or so later, 
if there remains some esotropia, and some hypertropia 
of that eye, but not cyclotropia, a central tenotomy 
should be done on the superior rectus which would serve 
only one purpose: the lowering of that eye. But if 
there remained some esotropia, some hypertropia and 
more or less plus cyclotropia, a nasal marginal tenotomy 
should be done on the superior rectus of that eye with 
the certainty of accomplishing a threefold effect: (1) 
The esotropia would be lessened; (2) the hypertropia 
would be lessened or cured, and (3) the plus cyclotropia 
would be reduced or cured. 

If, after a due interval, the good eye should show a 
remaining esotropia uncomplicated, or complicated we 


only a catatropia, a central tenotomy of its ieis 
should be done, with a possibility that its exter ight 
have to be shortened straight forward later. if the 
remaining esotropia should be complic with a 
remaining catatropia and a plus cyclg&Op!a, a lower 
marginal tenotomy of the internu CN ould be done, 
which would accomplish the more 3 ES perfect correc- 
tion of the three errors. If the extsefus of the good eye 
must be shortened, it must O one straight-forward. 

The Most Intractable Foyn6f Esotropia—There is 
not another heterotropia Qi is so disfiguring; and, in 
comparison, it is the difficult to cure. It occurs 
earlier, and is mo Na ced, than any other kind of 
heterotropia ; and gtNhnot be helped in the least by any 
kind of correffiwM"lenses. It is always an esotropia 
complicated wiNwhigh degrees of hypertropia and plus 
NO UE unused eye is always turned far in, is 
high up, is torted out many degrees. If the more 
wea covered, the other will at once turn far in, 
ENS and tort out, when the patient tries to focus with 
thd 8ye 


not commonly used, and yet not wholly blind. 
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The chief factor, if not the sole one, is the inferior 
oblique muscle of both eyes. Its attachment is in 
advance of the equator; hence the inturning; and 
because of being too short, it turns the eye up and torts 
it out. What is true of one inferior oblique is true of 
the other. 

Nothing but surgery can effect a cure, such sur- 
gery in the main as ought not to be resorted to in any 
other kind of heterotropia. Of all operations for 
herterotropia, this one is the most delicate and most 
difficult. There must be a tenotomy of the inferior 
oblique of each eye. The easier and more preferable 
operation is an anterior marginal tenotomy at its inser- 
tion on the eye, between the inferior and external recti. 
Only the posterior fibers should be left uncut. The 
tendon should be exposed by a long incision in the 
lower outer quadrant, through the conjunctiva and all 
tissue beneath, from just behind the cornea to the 
equator, and down to the sclera. When the tendon has 
been found, a very delicate hook should be passed 
beneath the anterior fibers while delicate scissors divide 
them just beneath the hook. Following each snip, the 
hook is passed farther beneath the tendon, when other 
fibers must be cut. Thus, the operation is continued 
until only a small band of fibers, at or near the equator, 
remains uncut. At the same sitting, or only a Ji 
the same operation should be done on the t of the 
inferior oblique of the other eye. Thet 
of other marginal tenotomies will be acc 
(1) The eye will not turn in so much, t all; (2) the 
eye will be lowered in part or ful nd (3) the plus 
cyclotropia will be lessened or 

Another operation that n aore frequently done 


on the inferior oblique, and-gwth fairly good results, is 
a complete tenotomy of thg) inferior oblique near its 
origin, not going so f ut as to cut the infra-orbital 
vessels and nerve. Opiate these structures are 
protected almos ely by having already entered 
the bony canal Med for them. An opening must be 
cular conjunctiva just above the fold, 


her orbital wall. A blunt dissection, by 
means ee ba scissors, must be made further back. 
e opening thus made, and with its walls held 


Thro 
apa the two legs of a pair of smooth forceps, the 
but narrow blade of a knife is passed straight 


SQ 
D with its cutting edge down. The point of the 
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knife is then brought down to the orbital floor, and its 
withdrawal should be made to cut every structure down 
to the bone. If the knife has not been passed in too 
close to the inner orbital wall, the tendon of the inferior 
oblique has been completely severed. This is the only 
complete tenotomy that should ever be done. If the 
tendon of the external rectus is grasped with strong 
forceps, the cut ends of the inferior oblique can be 
pulled apart. After both inferior obliques have been 
operated on, any remaining esotropia must be relieved 
by either a central tenotomy of each internus or by a 
shortening of one or both externi. The shortening 
must be done straight forward if hypertropia and plus 
cyclotropia do not remain, or if only a hypertropia 
remains. Otherwise, the shortening should be so done 
as to lower the plane of action of that muscle. Still 
later, if some of the hypertropia and plus cyclotropia 
remain, nasal marginal tenotomies of both superior recti 
should be done. Without the tenotomies of the inferior 
obliques in these cases, a correction is impossible. 
Fortunately, this condition is rare. 

Esotropia with Antipathy to Binocular Single Vision. 
—A patient with this kind of esotropia has never had 
binocular vision and never can be made to see gingly 


with the two eyes. In many of these cases eyes 
have been used alternately ; but even when t not 
been, the vision is about equally good in O eyes, 
for the habit of permanent mental sup lon cannot 
be acquired. When either eye is being , the patient 
is not conscious of diplopia, thoug y can be made 


so by unguarded operations. 

In a case of this character peropia, a full cor- 
rection will relieve some of EN crossing and that, too, 
without exciting diplopia. enotomy ot the internus, 
especially if it is a com tenotomy, is dangerous, in 
that it may make Wes Bor out. This would make 
the disfigurement d would cause a most annoy- 
ing diplopia. e Pru tenotomy of the internus 
might bring visual axes so nearly parallel as to 
develop dipl that would overbalance the lessened 
disfigur . A very slight shortening of the 
externgewWfthout a central tenotomy being done on the 
interns less likely to cause diplopia, while relieving, 
tqwNe extent, the deformity. Hypertropia and plus 
SB opi do not usually figure in these cases. If the 
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hypertropia disfigures to a great extent, a slight lower- 
ing of that eye should be effected by a central tenotomy 
of its superior rectus. These cases are frequent and 
pitiable ; and, to the operator, they are often disappoint- 
ing. Cosmetic improvement is all that can be expected. 


EXOTROPIA 


The power that pulls an eye outward is inherent in the 
external rectus muscle. As in all forms of heterotropia, 
the duction power cannot be taken, but the verting 
power of all the recti can be taken. The out-turned eye 
is usually blind from mental suppression; but occasion- 
ally an eye will turn out when there is antipathy to 
binocular single vision. In uncomplicated exotropia, if 
the error is great, a central tenotomy of the externus of 
the eye not used should be done; and at the same sitting 
the internus of that eye should be shortened straight 
forward. If the error is very great, a straight forward 
flat advancement of the internus should be done. A 
month later, a central tenotomy of the externus of the 
good eye should be done. Still later, it may be neces- 
sary to do a straight-forward shortening of the internus 
of the good eye. 

If the exotropia is complicated with hypertropia or 
catatropia, only the operations set forth above s 


done. If the exotropia is complicated with rüropia 
and plus cyclotropia, an upper marginal ten should 
be done on the external rectus, and a s t forward 
shortening should be done on the AS of that eye. 


plus cyclotropia, only a central ny of the externus 
of that eye should be done. * if the internus of 
that eye must be shortened, t © for should be done 
so as to elevate the plane (tion of that muscle. In 


If the other eye wants to turn cS down and has 


the upper marginal ten y of the externus of the first 
eye, and in the elevat rtening of the internus of the 
second eye, the purposes aimed at have been 
accomplished. NN 


PARA Es AND PARESIS OF THE RECTI 
RES easy matter to determine to which eye the 
afflic iscle belongs when there is paresis; but it is 
stil r to locate a muscle that is paralyzed. In either 
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When the patient has apparently recovered, he may be 
allowed to commence the day with the shade removed. 
If, later on, there should develop the slightest diplopia, 
or should he have a sense of fatigue, the shade should 
be reapplied and worn te the end of the day. 

Internal medication should be early and vigorous, 
with the view of absorbing any inflammatory deposit 
in either the nerve sheath or in the body of the muscle. 
Small doses of mercuric chloride and medium to large 
doses of potassium iodide are most effective. When 
the cause, whether general or local, can be found, it 
should be removed. Strychnine should never be given 
until the absorbents have accomplished their work. 

A paretic muscle usually recovers full power in the 
course of a few months. Until this recovery has 
become complete, the patient should use only the healthy 
eye. Occasionally a paralyzed muscle recovers only 
partly, and sometimes not at all. In such cases, after 
many months, the afflicted muscle may be operated on, 
with the view of giving it static, not dynamic, power. 
If the muscle is an externus, and the eye does not turn 
up, it should be shortened straight forward, so as to 
pull the eye a little beyond parallelism with the median 
plane of the head, so that straight-forward vision may 
be binocular, even extending this result beyoyd\the 
extended median plane of the head. This wot nake 
binocular convergence possible. 

If the paralyzed eye is hyperphoric o 
and torted out (plus cyclophoria or, 
doing the shortening the plane of acti the externus 
should be depressed. If the parefa aralyzed muscle 
should be the superior rectus, jt be shortened so 
as to elevate the visual axis Se eye slightly above 
the extended horizontal plan the head, and its plane 
of action should be turn utward, for in such cases 
there is always a plus otropia. This would make 
binocular vision, à ar, possible when the object 


tropia), in 


of view is below extended horizontal plane of the 


head. 

In uires ae paralysis of am internus or of an 
inferior AO muscle, operative intervention would 
be unsafi ory for the reason that in the one case 
there t be convergence, and, in the other, binoc- 
ul NN ion would be impossible below the extended 
INN ntal plane of the head. The giving of static 


a 
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power to these paralyzed muscles would improve cos- 
metically, but, not having dynamic power, the diplopia 
would become still more annoying. Such an eye must 
always be covered with a flap. 

In unrecoverable paralysis of either oblique muscle, 
operative work should not be attempted. Such a 
patient would be doomed to wear an eye-flap always. 


167 Eighth Avenue North. 


ABSTRACT. OF DISCUSSION 


Dr. Epwarp JAcKson, Denver: I congratulate Dr. Savage 
on having put before us a splendid summary of his philosophy 
of the ocular movements. But in view of his exposition of this 
very large subject, as seen from his point of view, the only 
thing that can be done in discussion is to remind one another 
of certain things that are lost sight of in that summary of his 
philosophy. The intrinsic muscles differ from the ordinary 
voluntary muscles of the body in that they consist of unstriated, 
not striated, muscle fibers. The centers of the central nervous 
system are not directly connected with the action of any 
unstriated muscles. Apparently, the. unstriated muscle fibers 
are governed in a different way, and with a different association 
of nerve actions, from voluntary muscles. We must remember 
this when we hear definite and dogmatic statements with regard 
to their functions and their exercise. With reference to 
Müller's and Bowman's muscles, the same muscle fiper has 
both directions and seems to take part in both musc 'There 
is nothing that prevents the radiating fibers and Xt, circular 
fibers from acting in the same way, to CN opening 
in the ring of the ciliary muscle. The authgsNphilosophy of 
the extra-ocular muscles appears to be four n the function 
of binocular vision.  Binocular vision x ultimate result 
of a process of evolution that has gone the race and goes 
on in the individual. There are se & &ements through which 
we acquire exercise and get the cOwsdination of ocular move- 
ments long before binocular um is established. This subject 
of ocular movements is not di ed of by a review of muscles 
and brain centers, either we have studied them by other 
methods, or as they ha n evolved in philosophic contem- 
plation of the probl we have to deal with. The ocular 
movements ow very much the same coordination to 
general movemer ter one eye is lost and binocular vision 
is destroyed. ( With a person who has enjoyed binocular per- 
ception of de all his life loses one eye, in two or three 
years tle rdinations of ocular movements and the con- 
scious NS ocular position are such that judgment of dis- 
tanc Wn seems to depend directly on binocular vision, is 

SS . In what we have learned about the ocular movements, 


in the experience that has occupied a large place in the 


e 
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literature of ophthalmology, there are many other facts, yet 
to be appreciated and placed in their proper order, that must 
influence our incomplete philosophy of the subject. 


Dr. Hiram Woops, Baltimore: For some years there has 
been a comparative lull in what has been called the “muscle 
question.” During this time there has been a large amount 
of quiet observation, and men have formed conclusions based 
on experience. These conclusions seem to vary all the way 
from entire neglect of muscular abnormalities, except in cases 
of strabismus and paralysis, to the most painstaking care in 
hunting down the slightest trace of heterophoria. A discussion 
of such a paper as this must be based on conclusions to which 
one has come in his own study. Only certain parts can be 
considered. The title is: “Treatment of Abnormalities of the 
Intrinsic and Extrinsic Muscles.” The author speaks of the 
“brain” side. Just what the “brain” side means is, of course, 
a question of interpretation, but I think it would naturally 
refer to cerebral lesions showing themselves through faulty 
action of the ocular muscles. If this is correct, the portion of 
the paper dealing with cerebral lesions and their effect on the 
eye muscles seems disappointing. Two instances will illustrate: 
The author speaks of failure of the sphincter of the iris to 
control the size of the pupil. Without suggesting that a cause 
be sought in the central nervous system, he gives a minute 
description of methods of exercising the iris sphincter muscle. 
Nothing is said about the underlying cause of the mydriasis, 
though it may be of considerable pathologic significance No 
mention is made of pupillary inactivity or ineq 
response, direct and consensual, to light and conversos 2 
these are certainly 5ebnormelities" of ocular "Qt 
having their origin in the “brain” side. MoreowfiXthis abnor- 
mality may be an early evidence of serious | M'hnial disease. 
A second instance of what seems to be incofiplefe presentation 


has to do with ocular paresis. Some Gy n and generally 


used means of making the patient c table (by relieving 
him of diplopia) are stated, and Kuat is called “early” and 
“vigorous” internal medication 5C) mended. This consists 
of small doses of mercuric chlori nd potassium iodide. But 
there is no hint of tracing the QGerlying cause. That paralyzed 
muscle may mean a great Modern pathology and thera- 
peutics put on us a r Deity greater than mere relief of 
discomfort or the use eratives. Of course, it can be urged 
that in a paper wj 1 &) 1 a broad scope of something has to be 
treated lightly. (Ego but feel, however, that the wrong 
thing has bee reated. The great body of the paper is 
devoted to * os oí heterophoria from many angles. Its 
associatior Ww. emmetropia and different forms of ametropia 
is angl :  Cubetully formulated principles are presented to 
gui NN reader in determining the proper correction of refrac- 
ENS rs in the presence of various forms of muscular imbal- 
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ance. Study of this will repay any one who has not already 
considered this association. The important fact is made obvious 
that the mere existence of muscular imbalance does not mean 
that it needs direct treatment. That is where we got into bogs 
years ago. Heterophoria demands direct treatment—be it by 
wearing of prisms, exercise or operation—only when asthen- 
opia persists after careful and accurate refraction correction 
has failed to give comfortable use of the eyes. In some 
respects, my experience leads me to differ with the author. It is 
stated “that in hyperphoria anything over 2 degrees demands 
operation. Over and over again I have seen prisms several 
times that strength worn with comfort. This has been in 
cases of so-called sthenic imbalance in which one muscle was 
abnormally strong, and its antagonist weak. When both the 
superior and inferior recti muscles are below normal in their 
ability to overcome prisms, the wearing prisms is less apt to 
help. Dr. Savage is perfectly right in laying stress on dis- 
covering this power to overcome prisms. It has been neglected 
too much. The phorometer cannot be the sole reliance. The 
figures he gives are, I think, correct. Again, in speaking of the 
use of the red glass, Dr. Savage says that diplopia so produced 
calls for operation. I cannot go that far; but it is the most 
useful guide I know in determining the strength of the prism 
to be worn. It is, approximately, the prism which stops diplopia 
through the red glass. Regarding the exercise of weak mus- 
cles, it is to be noted that he uses weak prisms. This brings 
up a question of importance. Do we really increase muscular 
strength by prism exercise of any kind? For inst , both 
inferior recti should overcome about a 3 degree psm} bases 
up. We may find only one-half that power ; but e with a 
1 degree prism is followed by relief. We do ays get an 
increase in the power to overcome prisms, A same is true 
with the externi muscles. Five degre he minimum of 
normality. When less, we start with orc exercise, and 
we seldom get much higher abduct t we help the patient. 
In the case of the interni, we c x oe or triple prism power 
by exercise in a day or two; b 11 we have done is to increase 
what Donders called relativ nvergence; that is, we have 
increased the ability of thgeyiterni to act more independently of 
accommodation at a fi stance. Exercise does something 
to help asthenic eye s, but I doubt whether it is in the 
line of ULT NN Msic strength. Continued exercise pre- 
serves the Ci ent from the patient's standpoint. Dr. 


Savage givef v definite rules about operation. They are 
carefully wo out with allowance for mode of insertion and 
functiom shall leave that part of the paper to others with 
more qe than I have had. My tenotomies have been 
DCN vely less of late years than they were when the study 

erophoria was launched on us. I gradually stopped doing 


YS ial tenotomies for several reasons, as follows: 1. The work 
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had to be very exact. In spite of care, I felt uncertain as 
to how far to go. I saw in my own work and in that of others, 
excessive or insufficient results and, in a few cases, “tilting” 
developed in the healing process. 2. I noted that when the 
power of the sthenic muscle to overcome prisms was taken 
before partial tenotomy, it usually fell immediately after opera- 
tion but returned to the preoperative figure in the course of 
time. So I asked myself what I was accomplishing. When 
I studied the function of each muscle, its individual and con- 
jugate power, the relation of heterophoria to refraction cor- 
rection, environment and habit, I found fewer and fewer cases 
in which I thought partial tenotomy would be helpful. There 
are cases of sthenic heterophoria which will not yield to refrac- 
tion correction, the wearing of prisms or exercise. Sometimes 
such cases yield to partial tenotomy, permanently or tempo- 
rarily. If operation is undertaken, the technic that Dr. Savage 
has advised seems to be accurate; but after all, experience is 
the best teacher. 


Dr. L. W. Fox, Philadelphia: The relation of the disturb- 
ances of the muscle fibers of the iris to retinal irritation and 
the treatment thereof is of interest, and in all probability 
Dr. Savage’s interpretation is the correct one. The descrip- 
tion of the behavior of the ciliary muscle in myopia will be 
accepted by all ophthalmologists. The rhythmic exercise of 
the weakened ciliary muscles in emmetropia and hyperopia 
unquestionably is of benefit in cases in which its employment 
is practicable, but too often the patient discards such disciplimry 
measures when they are suggested by an ophthal Sos t, 
although restless to embrace them if ordered by som Salas 
practitioner. The rules that Dr. Savage gives for dering 
of hyperopic lenses in the presence of esophoria (rM very clear 
and distinct and entirely regular. The OY Bowman's 
muscle in astigmatism, whereby the lens ig QNDYd in order to 
effect shortening of the focal interval, je ays be an inter- 
esting feature of the physiology of t trinsic eye muscles. 
Acceptance of this entails the recog%gtion of latent astigmatism 
in the years prior to the eee Xy f presbyopia—an accep- 
tance which is not general. The on of the oblique muscles 
in bilateral oblique astigmati Cs described accurately. The 
rules given for the mom O) wearing of lenses will obviate 
considerable embarra O the ophthalmologist in his 
refraction work. I in connection with the extrinsic 
ocular muscles t ice to orthophoria as an abnormality 
requiring reat nich is an unusual interpretation of this 
condition. As orthophoria, the author informs us, refers 
to that condi do which there is low duction and low verting 
power, KO ich calls for ceiling- to-floor and wall-to-wall 
exercj is likely that this is expressed in other terms by 
ma $ It is also likely that many of these cases escape 

ANO or are relieved through other channels. Hetero- 
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phoria, as considered by Dr. Savage, requires much closer 
analysis. Again, he divides the condition into two classes, 
sthenic and asthenic, and appropriately emphasizes the neces- 
sity for this distinction on account of its relation to the surgery 
of the muscles. The pseudoheterophoria which is connected 
with the lateral muscles only, being closely associated with 
ametropia, is dismissed with the recommendation that full cor- 
rection be worn. The essential heterophoria is considered in 
detail. Here many original thoughts are encountered. The 
disturbances of the eyes in the vertical plane always call for 
considerable attention. The use of exercises for defects of less 
than 2 degrees is in line with the best thought, but the universal 
experience with all ocular exercises is that the patient will not 
continue them. In the prescription of prisms to be incor- 
porated with the correcting lenses, it is best to use that prism 
which produces orthophoria with comfort at the visual range 
most commonly employed by the patient. Other rules, in my 
opinion, are so likely to have so many exceptions that confusion 
is inevitable. The advice to restrict operation to defects greater 
than 2 degrees is sound. Central tenotomy of the superior 
rectus of the hyperphoric eye is good surgery in those simple 
cases of hyperphoria and cataphoria. But the direction to 
tenotomize the inferior rectus of the cataphoric eye should there 
still remain an additional 2 degrees of downward deviation is 
not consistent with the primary dictum to regard 2 degree 
defects as nonoperative. There is now only 2 degrees remaining, 
and in the direction most commonly employed in close work. 
This had better be left alone as regards operation, ess the 
degree is such as to be of cosmetic significance «pe central 
tenotomies are the only ones that may be regar s effective 
in any case, and I can scarcely subscribe to lue of mar- 
ginal or other partial tenotomies in any sjgftien. Dr. Savage 
directs that in no case should any te be performed in 
a muscle whose diction power is sub l or just normal in 
good surgery. Trouble and MU are certain to follow. 
Esophoria of less than 4 degrees} h near and far, may be 
cured with prism exercises or rected with prisms bases out, 
the strength being equal fo e two eyes, according to Dr. 
Savage's plan of procedu ] believe that this can be applied 
to much higher degree equally good results. My under- 
standing of the ter ophoria is that it applies to latent 
squint; thus an € ia of that character is likely to undergo 
wide ranges y y variation in the cases of more than 4 
degrees. 1s) ncult to elect a surgical operation until the 
condition be es stationary or assumes the character of a 
manife Gint. When symptoms are definite and the degree 

AX a complete tenotomy of the internal rectus is my 


y 


stati 
aD treatment Under heterotropia the. author distinctly 
S that in no case should a complete tenotomy be done on 


rectus muscle. Only the inferior oblique should be so 
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treated. The essence of this paper appears to be a plea for 
partial tenotomies. I am not very enthusiastic concerning 
incomplete tenotomies. Exophoria in low degrees will respond 
to exercises, but here again the patients are reluctant to carry 
them out for any length of time. The candle exercise described 
by Dr. Savage is an admirable one. The wearing of prisms 
bases in repose is attended with indifferent results, but not 
with the uniformly poor ones that Dr. Savage finds. In 
esotropia he states further that when a patient is seen between 
the ages of from 1% to 10 years, the condition can be cor- 
rected without operation. After 10, and when correcting lenses 
have failed to offer encouragement, tenotomy of the internal 
rectus is my practice. In exotropia I prefer to do a complete 
tenotomy of both external recti, and then perform a capsulo- 
tendinous advancement on the internal rectus of the more 
diverging eye. My observation of the results of the work of 
my contemporaries and myself leads me to discard most of the 
operative treatment for heterophoria and heterotropia. When 
the condition is pronounced, I obtain the best results from the 
simple tenotomy of Von Graefe, especially in esotropia, and 
the combined tenotomy and capsulotendinous advancement in 
exotropia. The paper of Dr. Savage is complete and under- 
standable and entitled to the most careful analysis by the mem- 
bers of the section, and it has afforded me great pleasure to 
have been given the privilege of discussing it. 


Dr. Oscar Wilkinson, Washington, D. C.: With reference 
to the use of prisms in the correction of hyperphoria, And 
cataphoria, I have violated Dr. Savage’s dictums many im 
I have frequently ordered prismatic corrections b own 
before the right eye and base up before the lefp have 
never seen any discomfort result from this resin I do 
not usually operate in cases of hyperphoria q abhoria when 
the deviation is not more than 5 degrees. e found that 
the combination of a 1 or 1% degrees pgs base down before 
one eye and base up before the other, | es*the patient com- 
fortable. And as long as the pue omfortable, I see no 
reason why surgical O) ld be introduced. In 
esophorias of as high as 10 degrete the majority of patients 
will be relieved by ner O) oí the hyperopia. This is 


€ 


especially true for near w Dr. Savage has beautifully 
indicated the surgical tee for the lateral partial tenoto- 
mies. His observation ne threefold effects from the lateral 
partial tenotomies J ©) taken. Central partial tenotomies in 
esophoria and ES) 10ria are usually effective only in low 
degrees. I donot"éntirely agree with Dr. Savage when he 
states that ff aplete tenotomy should ever be done except 
on the ini > oblique muscle. I have no hesitancy in doing 
a comp notomy of the external rectus muscle when the 


deviqNQw Ys more than 15 degrees associated with a divergence 
NENN s laid down by Wootten, of New York a number of 
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years ago. I have on a few occasions done a complete tenotomy 
of the superior rectus muscle of the right eye when there was 
a hyperphoria of more than 10 degrees, and have at no time 
seen any ill effects from this procedure. My preference for 
the correction of muscular anomalies, however, is not a tenotomy 
but some form of definite measured advancement. This is 
very much more desirable than a tenotomy except in those 
cases in which there is a narrow palpebral fissure with a 
small deep-set eye, in which an advancement might add to this 
already existing disfigurement. In these cases a recession as 
introduced by Dr. Jameson is indicated. 


Dr. Davin W. WE tts, Boston: I cannot let this opportunity 
go by without protesting at the omission of the use of 
stereoscopic training in correcting an insufficiency of con- 
vergence. Dr. Savage objects to the mounting of lenses in 
circular rims because they so frequently get turned from the 
proper position. This is certainly a real danger, but unfortu- 
nately his warning will reach few of the wearers of lenses. 
Round lenses are fashionable, and what fashion dictates goes. 
There is, however, a very simple way to prevent this accident. 
In 1919, I demonstrated a method of pinning round lenses. This 
consists of inserting a pin into the bevel of the celluloid and 
shell frame and filing a notch in the edge of the lens to corre- 
spond to the pin. In metal frames, a drop of solder is melted 
into the bevel. At that time, the section adopted a resolution 
recommending that frames with circular lenses be furnished 
with some device to prevent rotation of the lenses\in their 
frames. Later, the New England Ophthalmol GoM Soci 
voted to request that the Society of Opticians ui the pin- 
ning of all round lenses. 


Dr. G. C. Savace, Nashville, Tenn.: Y n’t it be fine if 
in imparting information one could i understanding as 
well? The one I can do for all, and ther I cannot do for 
any. Information comes from w volnere is gen- 
erated within. Dr. Fox made r nce to the fact that the 
focal interval was a matter importance. When I first had 
my eyes examined with theMgghthalmometer, I had precisely 
the same corneal curvat that I have today; but when Dr. 
Fox gave me my first es, he could give me only one-third 
the amount of n rrection, i. e, of my total corneal 
astigmatism. I OS that one-third correction, and after a 
while I four I could take a stronger, and after a little 


"while I could také a still stronger, and then later I could take 


a still strong, until today I am wearing cylinders that equal 
precis corneal curves as measured by Dr. Swan Burnett, 
who ured my corneas with the first opthalmometer that 
ssed the Atlantic Ocean. The ciliary muscles did not 


ev 
SES ues changes in the focal interval; otherwise atropine 


uld have uncovered my total astigmatism at the examination 
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made by Dr. Fox. We can paralyze Müller's muscle, but 
there is not a drug known that would have any influence on 
Bowman’s muscle. The Bowman muscle can shorten only the 
focal interval. Time alone can put the Bowman muscle at 
rest. It was time that uncovered my astigmatism until the 
total and the manifest were exactly the same. I am not sure 
that Dr. Jackson intended to discredit exercises of the ciliary 
muscles. How do we know that a ciliary muscle is weak? 
In two ways. If we have the phorometer we know that the 
ciliary muscle is weak when there is more esophoria in the near 
than in the far; if there is esophoria in the near and ortho- 
phoria in the far, if there is less exophoria in the near than in 
the far. This pseudo-esophoria points with absolute certainty 
to weakness of the ciliary muscles. To find the lifting power 
of the Miller muscle we use concave sphericals, advancing step 
by step from 0.50 to —1 diopter, climbing on and on until the 
patient cannot see 20/20. The last minus sphere overcome 
measures the ciliary power. When the ciliary muscle is weak 
in young persons they can rarely go beyond a minus sphere of 
1.50 diopters. The exercise of the ciliary muscles cures with 
absolute certainty the excess esophoria in the near vision over 
the esophoria in the far vision. It raises the power of these 
muscles until a minus 3 can be overcome without any trouble 
at all. Dr. Wilkinson says he is going on doing complete 
tenotomies of the externi. After a while some of his patients 
will seek to have the overcorrection undone. It will not do to 
sever a rectus muscle completely from its normal attachment. 
The hardest work that I have to do in correcting muscl eX 
is the correction of errors that have been superigdeNd “by 
complete tenotomies—the very reverse of the error (A+ which 
the operation was done. The day for completeg@ omic of 


recti muscles has passed. Se 
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Tuberculosis of the eye is a far more common afflic- 
tion than is generally recognized. Until the latter part 
of the nineteenth century (Koester, 1873), it was sup- 
posed that these structures were immune to the disease, 
and even to this day one may find instances in which 
patients have been advised that tuberculosis does not 
attack the eye. The fact is that not a structure of this 
organ is immune to tuberculosis; and perhaps nearly 
one third of all nontraumatic inflammations of the uveal 
tract are tuberculous. 

Given a case of acute or chronic inflamon Phe 
eye that is quite resistant to the ordin orms of 


treatment, how is one to determine wl T he is deal- 
ing with a case of tuberculous infect r not? Many 
of these cases, in fact, most of Ko ; are atypical in 
their appearance, not presenti Qs ordinary tubercle 
formation, so an offhand dia if is very precarious. 
It is these cases that affordXopportunity for team work 
by the oculist and the te oyeulist, as a perusal of the 
inside story of many ¢fthem will substantiate. Let it 
be emphasized that S agnosis of obscure tuberculosis 
will tax the PENNA) most expert, and with the aids 
commonly at LS Will frequently escape discovery. In 
our estimaje Jhere does not exist another disease of 
. the eye thik so frequently misdiagnosed as is tuber- 
culosis :Capd the great number of these patients who 
wan om one clinic to another without gaining 

rel ith the world ever growing darker to them, 

hd as mute evidence of failure to recognize the true 
SS of their misfortune. Furthermore, the percent- 
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age of cures and reliefs under the use of tuberculin in 
recognized cases, as compared to the cures without the 
use of this agent, stands as a tribute to the works of 
Robert Koch and others who have done so much to 
develop this branch of therapeutics. 

It is not our intention to present in this communica- 
tion the various details of this disease as affecting the 
eye, such as the subjective and objective symptoms, the 
pathologic processes that take place, the modes of infec- 
tion and the various methods of treatment, but we do 
wish to offer just a few facts in general that we deem 
worthy of mention, and more especially some points in 
the diagnosis and treatment that have impressed us as 
being important and not generally observed. These 
will be illustrated with a number of actual cases taken 
from our private practice. 


ETIOLOGY AND MODE OF DISTRIBUTION 


According to the popularly accepted theory, the great 
majority of tuberculous eyes are of the human type, 
though the purely bovine type has been reported. We 
have found most of our reactions to be of the mixed 
type. Infection may take place by (1) lodgment of 
bacilli on the bulbar or palpebral conjunctiva ; (NS 
tribution by the blood stream; (3) D NN gh 
the lymphatics; (4) direct extension from nej oring 
parts; (5) traumatic injuries. & 

? 


1. Bacilli lodging on the surface of ucosa pro- 


duce tuberculous infiltration of the a itself, and 
of the cornea and of the deeper 1j ctures by exten- 
sion, and of the lacrimal ducts, ar sac by the same 


two processes. Likewise the XQucosa and cornea may 
become infected by the regu€g}ation of infected mate- 
rial from the tear sac. 


2 and 3. The blood ymph streams naturally con- 
stitute the most NN ystems of distribution, reach- 
ing all structures AN eye as they do, and the different 
branches of iRAystems interlacing so freely. For 
example, the Aga becomes infected through the lymph 
channels, ayish infiltration gradually invading the 
area; later there will be a coalescence of 
eas, blood vessels invade the infected part, 


* . . . 
ar NN e vessels take up the work of distribution where 
t NY nphatics left off—or the process may be reversed. 
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4. The eye may become infected from neighboring 
parts by extension, such as a tuberculous osteitis of the 
orbit. 

5. Through direct traumatism any part of the eye 
may be infected; e. g., we have seen a case of panoph- 
thalmitis following a stab wound of the cornea, made 
by a needle. 

The blood vessels are probably the most prolific car- 
riers of infection to the deeper structures of the eye, 
these being the ophthalmic branches of the internal 
carotids, which throw off the central retinal artery, the 
long and short posterior ciliaries, and the anterior cili- 
ary, and others, which supply the retina, choroid, ciliary 
body, iris, and other ocular and orbital parts, in addition 
to nasal and facial structures. It seems unquestionable 
that if- any one part of the eye becomes infected, all 
other parts of the globe are jeopardized. The retina, 
while it may be primarily invaded, probably more often 
becomes secondarily infected from the choroid; and the 
latter structure usually receives its invading organisms 
directly through its own arterial branches of the oph- 
thalmic artery. Vitreous hemorrhages are not infre- 
quently the result of a tuberculous retinal perivasculitis, 
and should be especially investigated for tuberculosis 
when occurring in children. This sometimes yégults in 
the production of the retinitis proliferan Tanz, 
through the organization of the escaped al blood. 
Blood may be discharged into the vit 7 producing 
a variety of vitreous opacities. Whegsctoudy vitreous 
is encountered, due consideration 11d be given to 
the possibility of tuberculosi xewise, a detached 
retina may result from tube Us hemorrhage from 
the choroidal vessels. ths Optic nerve, too, may 
become infected by direct nsion, by traumatism, and 
through the blood angslymph channels, giving rise to 
retrobulbar neuritis Orie nerve atrophy. The inter- 


vaginal fluid m the infection from the brain, or 
carry it from ptic nerve to that tissue. In our 


tures mosMfgequently infected. 
Lids.Gefuberculous palpebral conjunctivitis is easily 
conf ith trachoma and with follicular conjunctivi- 


ti ave had cases that had been misdiagnosed and 
SS 


pec CR oroid, iris and cornea are the struc- 


d as trachoma without avail clear up entirely 
SN der tuberculin treatment. In tuberculous conjunctivi- 
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tis the nodules are generally larger and redder than in 
trachoma, and each nodule is as a rule supplied liberally 
with enlarged capillary blood vessels. At times there 
is a tendency to the formation of granulation tissue. 
The cornea is not so prone to develop pannus as in tra- 
choma, purely as a complication of the lid trouble. 
Tuberculous infection of the meibomian glands and 
of the lid margins is very persistent, indolent, and hard 
to get rid of. When one opens a chalazion and finds 
very little pus or none at all, and the condition does not 
clear up, he should suspect tuberculous infection. 
Tuberculosis of the skin surface is not common, and 
when it does occur it may be confused with syphilis 
and with lupus. The latter is mainly distinguished by 
its contracted scars; the former can be differentiated 
by the Wassermann test. It should be remembered that 
lupus is a form of tuberculosis. 
Conjunctiva.—Tuberculosis of the bulbar conjunctiva 
is not as common as of the palpebral conjunctiva. 
When the former structure is involved, one would nat- 
urally expect that the cornea would soon become sec- 
ondarily invaded. But the facts often fail to support 
this deduction. Just recently we had a case of a single, 
large, scleroconjunctival tuberculous abscess of several 
months’ duration without any apparent invasion e£Xhe 
cornea, but with marked involvement of the ON iĝu- 
lar and the precervical glands on that side. ibercu- 
lous nodules and ulcers of the conjunctiv. grayish 
red or yellowish red, with enlarged capiffiN*es invading 
their areas from the surrounding pag “he tubercle 
bacilli have been actually found vw heir substance ; 
and if these nodules are excige inoculated in a 
rabbit’s eye, the latter usually Revels tuberculosis. 
The condition can be easil\ghistaken for Parinaud's 


disease, syphilitic iris dert variola, the nodes 


produced by sporothrix eptothrix, and phlyctenular 


conjunctivitis. Th disease forms a most inter- 
esting study in c tion with tuberculous conjuncti- 
vitis, some Mw that thev are one and the same 
thing, and others denying this. In support of the 


theory of +tG>identity of the two diseases are the fol- 
lowing WN A large proportion of phlyctenular 
MURS tuberculosis in other parts of the body, 
anqNNNood many without demonstrable tuberculosis 
elsayNtere will react to the tuberculin test; while in 
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contradiction of their identity are the facts that the 
tubercle bacillus (or other pathologic organisms, in new 
lesions) has not been found in phlyctenules; phlyc- 
tenules cannot be reproduced in rabbits’ eyes by inocu- 
lation; phlyctenules have been produced in healthy eyes 
several weeks after these persons have been injected 
with tuberculin. 

These facts pro and con certainly suggest a close 
affinity between tuberculous and phlyctenular lesions of 
the eye; and it is not unlikely that phlyctenules are the 
local results of the action of tuberculous toxins. 

Cornea.—Tuberculosis of the cornea is generally 
characterized by a grayish infiltration of the substantia 
propria, which is usually present as minute grayish 
spots sufficiently approximate to one another to form 
nebulae of varying number, size, shape and density, 
and always interfering with sight when the pupillary 
area is invaded. Sometimes, instead of being gray, 
they appear as minute brownish spots, or there may 
be tubercles involving any structure of the cornea. The 
gray nebulae are easily confused with the nebulae of 
traumatic scars, and those due to infiltrations in syphilis 
and in malaria, or to the presence of minute foreign 
bodies in the cornea, as illustrated in a case we had 
(case 5) with foreign bodies in one cornea, apg\tuber- 
culous infiltration in the other. Phlycte ttack 
the superficial corneal layers, but may Ry lop into 
perforating ulcers. Pannus sometin ccompanies 
tuberculosis of the cornea or, less n, of the pal- 
pebral conjunctiva. In a general it differs from 
the pannus of trachoma in e latter is usually 
found running vertically an O ing the upper third 
or half of the cornea, we the tuberculous variety 
invades the cornea from meridians, or irregularly. 

Tuberculous and ctenular keratitis are some- 
times, especially in apo. accompanied by a stub- 
born, eczemato condition of the skin at the 


external orific the nose, mouth and ears, or by a 
resistant a sistent nasal folliculitis. 


Sclera. sclera, while it is subject to attack 


by tubeGalosis, does not seem to suffer as frequently 
as d fr structures of the eye. At least, that is the 
f our limited personal observations. It is gen- 
manifested by moderate localized redness, very 
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of a disposition to yield to ordinary forms of treat- 
ment. It may be confused with the syphilitic type and 
with the rheumatic type, which is quite common. 

Iris and Ciliary Body.—Tuberculosis of the iris may 
occur in the form of solitary or of multiple tubercles, 
or of am iritis without demonstrable nodules. The 
ciliary body as a rule shares the invasion. With or 
without visible tubercles, the iritic vessels are generally 
enlarged, the course of the disease is slow and stubborn, 
and there is sooner or later a sparse plastic exudate, 
with atrophy of the iris or possibly of the eyeball, occlu- 
sion of the pupil, or the production of glaucoma. In 
the non-nodular form of iritis in which the patient gives 
evidence of local, focal or general reaction to tuber- 
culin, the question sometimes suggests itself, Can there 
be an iritis due to the specific action of the bacillary 
toxin circulating in the blood in case of tuberculous 
infection elsewhere, without the actual presence of the 
bacillus in the iris tissues? Iritic tuberculous swellings 
may be mistaken for syphilitic nodes, and also, it is said. 
for the nodules of leukemia and of pseudoleukemia. 

Lens and Vitreous —Whether the lens ever suffers 
direct invasion by the tubercle bacillus, we are not 
prepared to say. We do believe, however, that the 
lens suffers secondarily in a good many cases a oi 
cataract existing in tubercular eyes in which des g- 
nosis of tuberculosis has never been made, which 
likewise a cause was not discovered ES cataract. 
For instance, I have found and C) aracts from 
known tuberculous eyes, in which r attributable 
cause could not be discovered. ens fibers prob- 
ably suffer degeneration thrguMthe action of the 
tuberculous toxin. 

The vitreous suffers frequ Oy in tuberculosis of the 
eye. Hemorrhages may @&æe place into the vitreous, 
causing subsequent strike or curtain-like opacities, 
or there may deve eral dustlike opacity varying 
in density from ely perceptible haze to a density 
sufficient to Q entirely all vision of the fundus. 
The same conWighn is encountered in syphilis, and when 
thus prese(ga it will usually yield considerable of its 
opacity, times all of it, to arsenical injections and 
to po m iodide; but when due to tuberculosis these 
peon are not generally apt to influence the 


DY ion much. 


. 
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Optic Nerve and Retina.—Tuberculosis of the optic 
nerve and retina does occur. When confined to the 
optic nerve it is difficult of recognition, and diagnosis 
depends on the process of elimination ; lumbar puncture 
is sometimes of value in determining a diagnosis. Optic 
nerve atrophy may result. 

The retina seems to suffer more frequently, probably 
on account of its becoming infected not only through 
its own blood stream but also through its very vascular 
surrounding structure, the choroid. Retinal tubercu- 
lous hemorrhages sometimes take place behind the 
vitreous, the blood subsequently becoming organized 
and forming one type of retinitis proliferans. The 
latter condition is also found in syphilis, nephritis, dia- 
betes and menstrual disorders, and as a result of encap- 
sulation of foreign bodies by organized exudate. 

I recall one very exceptional case of ocular tuber- 
culosis in which the two eyes showed single symmet- 
rical sectors of retinal pigmentation which were exactly 
typical of the pigmentation found in retinitis pig- 
mentosa, though the rest of the fundus showed nothing 
to correspond to the latter disease. 

‘Advanced cases of tuberculous retinitis are practi- 
cally always so closely incorporated with tuberculous 
choroiditis that for diagnosis the two should De con- 
sidered together. And in the very earl e of 
incipient tuberculous choroiditis or retiniti AM often 
practically impossible to determine cli y whether 
one is dealing with a pure choroidit} with a pure 
retinitis. The appearance of citys of both will 
therefore be discussed togethe y 

Choroid and Ciliary Body. btrculous choroiditis 
seems to be much more cormon than any other form 
of ocular tuberculosis, esQekially as offering the pri- 
mary focus of the dis in the eye. Why this is so 
we cannot pretend t , unless it 1s to offer the sug- 
gestions that tubercle bacillus manifests a 
greater predilecit or pigmented tissue; (2) the very 
abundant Xy lon carries more germs than a more 


sparse blooN, giream to a limited area; (3) the extreme 


tortuogi f the vessels offers more angles and corners 
for t gment and favorable tenure of the organ- 
isn ny portion of the choroid may be invaded. 

NN ppearance is not always the same. Well developed 
NS es may present single or multiple lesions; central 
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peripheral or disseminate; discrete or confluent; con- 
fined to the choroid or intimately associated with the 
retina. 1. In the extremely early stage there may be 
nothing but a barely perceptible disintegrating appear- 
ance of the choroidal pigment around the central area, 
or in other locations. 2. Or there may be noted from 
one to half a dozen barely perceptible, pinpoint size 
yellowish spots somewhat closely associated. 3. More 
marked cases present from a very few to a great num- 
ber of yellowish or white spots, pinpoint to pinhead 
in size. 4. Larger spots of varying size, round or irreg- 
ular in shape, are seen in well advanced cases. When 
the lesions are active they are apt to take on a pinkish, 
grayish pink or reddish hue, and sometimes show active 
vessel formation in and around their area; when indo- 
lent or dormant, such changes are not ordinarily seen. 
Healing is generally heralded by the appearance of 
peripheral pigment, a lessening of the vascularity, and 
a whitening of the central portion. Often one may 
follow cases such as those described under 1 and Ze 
when the changes really seem too slight to be noticed 
or to be of any importance, and watch them develop 
over a course of from weeks to years, through the stage 
of activity to the point at which they become a serious 
menace, or to the more favorable termination of aNinal 
healing. 

Under 3 there is a condition which may be, Avhich 
often is, confused with choroiditis gutt Qa with 
retinitis albescens. Although some do ng&Neld a posi- 
tive reaction with the tuberculin test, ON matter for 
speculation whether there is not an Nation between 


these. 
The ciliary body, like the r he uveal tract, may 
become the point of attack. m clinical observation, 


and from anatomic deductted, it seems that ciliary 
involvement is more ap (cause disturbance of intra- 
ocular pressure than v the other structures of the 


eye alone are ma 

Orbit, Tear Wey Lacrimal Ducts and Suc.—Tuber- 
culosis of CN and of its extrabulbar contents is 
probably not y common.  Tuberculous periosteitis 
with cari most apt to occur at the margins, as the 
result Tysical injuries. When the lacrimal gland 
is att , 1t may be very difficult to differentiate from 


a ro-adenitis due to the ordinary infections, and 
Mikulicz’ disease. 
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Tuberculosis of the tear sac and nasal ducts and of 
their surrounding bony structures is probably more 
often present than is commonly recognized, these parts 
being exposed to infection from both the ocular and 
the nasal fields. We feel that in the past we have been 
greatly remiss in the investigation of the possibility 
of tuberculosis as a cause in cases of dacryocystitis. 


DIAGNOSIS 


Among other pathologic conditions of the eye and its 
adnexa from which tuberculosis must be differentiated 
are syphilis, sporotrichosis, glanders, simple chalazion, 
variola, diphtheria, epithelioma, Parinaud’s disease, 
malaria, foreign body in the globe, atheromatous hemor- 
rhage, nephritic retinitis, phlyctenulae, trachoma, leu- 
kemia and  pseudoleukemia, infections from the 
ordinary types of pathogenic organisms, such as the 
various cocci and bacilli, the inflammations and degen- 
erations secondary to infected tonsils and teeth, and 
tulariensis, a disease which we have never seen. 

In a general way it may be said that after tuberculin 
injection a rise of temperature denotes the presence of 
tuberculosis somewhere ; a local reaction likewise indi- 
cates tuberculosis of undefined location; a focal reac- 
tion in the eye points directly to a tuberculgits eye 
infection; but a focal reaction does not al Near 
when tuberculosis does exist. How, then, a reac- 
tion like that of Pirquet be of value? pose that 
a case of inflamed eye presents itself, aN;eratitis or an 
iritis which has resisted all ordina Dorms of treat- 
ment; the history and Wasseryą yest do not throw 
light on its etiology ; an expert Cho xamination either 
does not reveal tuberculosis S ows completely healed 
lesions ; the eye is the onl an showing any inflam- 
matory symptoms; th irquet reaction is positive; 
focal reaction is not tin the eye. By the process 
of exclusion, it js ; evident that one is dealing 
with a tubercul e case, the latter being respon- 
sible for the e skin reaction. If, now, this patient 
is put purel{ oj tuberculin treatment and the eye shows 
marked, gad rapid signs of improvement and healing, 
s has been pretty well proved. 

s of retrobulbar neuritis and optic nerve atro- 
supposed tuberculous origin, lumbar puncture 


* 
Siem of diagnostic value, the spinal fluid in 


* 


£N 


2 
S 
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these cases presenting a peculiar opalescent appearance 
and offering material for microscopic and cultural 
examination. 

A more cumbersome and time-consuming method, as 
has been practiced by some, is to take material from 
a tuberculous nodule of the suspected eye and implant 
it in the anterior chamber of a rabbit’s eye, the result 
being an immediate, slight focal reaction lasting a few 
days and followed by a period of quiescense. About 
twenty to thirty days after the implantation the eye 
again becomes inflamed and tuberculous nodules make 
their appearance. 


CLINICAL EXAMINATION 


The study of ocular tuberculosis presents a problem 
in diagnosis and treatment that is extremely alluring. 
Of special interest in this series of cases have been the 
chest observations. All the patients showed evidence 
of a manifest hilum and peribronchial adenopathy. 
This was the most striking feature present. While a 
large percentage of the cases revealed the presence of 
an old pulmonary fibrosis, parenchymal activity was not 
always in evidence. This furnished a strong clue as 
to the possible etiology of the ocular condition and was 


the basis for further study and investigation Nhe 
x e 


probable tuberculous origin of the infection. 
referring especially to the patient who goe QUmarily 
to the oculist because of eye trouble. Tigo of 
tuberculosis has not yet been raised. 

The importance of a careful compidKénhsive clinical 
investigation cannot be emphasize trongly. Many 
chests are examined and repor AS to the oculist 
which in reality show edendi pulmonary disease. 
This pathologic condition max be ancient or recent in 
its origin; it may be acne inactive in its manifesta- 
tion. This is important@4 Know not only for diagnosis 
but also with regax reatment and the ultimate 
recovery of the a . Accurate technic in eliciting 
physical signge*a symptoms, together with their 
proper intero ton and evaluation, is therefore of 
paramount @aportance. If there has been a previous 
activity, arrested, that fact should and can be 
deternyxs’ The presence or absence of pulmonary 

S ent glandular or parenchymal, old or new, 


* 
di SS 
add or inactive, must be definitely known. One may 


EN 


ETE TO 
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thus determine whether or not there is a tuberculous 
background to the ocular infection. 


The Cutaneous Test.—Valuable information may be 
elicited by a careful interpretation and evaluation of 
the cutaneous test, estimated always in terms of the 
clinical observations, if we understand the purpose of 
the test. If it is used alone for diagnosis, disappoint- 
ment and failure will frequently ensue. But if the test 
is employed as an index of resistance of the tissues 
to tuberculous infection, it is at once useful and val- 
uable. The type of infection, its condition, the response 
of specific antibodies, whether sluggish or inadequate, 
or prompt and adequate, the guide to tuberculin therapy 
or other remedies calculated to increase the degree of 
immunity, and, finally, the prognosis, or the status of 
the fight between the individual and the disease, are 
some of the factors revealed by the cutaneous test. It 
is also well to remember that a positive reaction does 
not give an indication of the location and size of a 
lesion; that a negative reaction does not mean absence 
of infection and is frequently of greater value than a 
positive reaction. The Detre differential cutaneous test 
was used. This consists of the application to the 
abraded skin of the arm, by means of a small sterile 
scarifier, the following full strength tuberculinsy in the 
order named: (1) old tuberculin, human; (2 Millon 
filtrate, human; (3) old tuberculin, bee ) bouil- 

a 


lon filtrate, bovine, and (5) a contr rification. 
Readings were taken at twenty- > forty-eight, 
seventy-two or ninety-six ee ending on the 
degree and responsiveness of NO) Notion. 


There are several types of ( fo n. In general, the 
more active cases respond reater intensity to the 
cutaneous reactions of o Perilla! while the more 
chronic fibroid cases gjy better reaction to bouillon 
filtrate. OHNE: chi and those adults who do not 

i A react negatively 
i 


show a tendenc 
to bouillon i ae longer the evidence ol local 
reaction of m remains visible, the greater is the 


resistance "O he better is the prognosis. It means 
that the, bo is manufacturing and maintaining an 
“O of antibodies. 


@ activity is recent and fairly well localized, and 


se «Qeneral condition of the patient is good, the local 


reaction will appear sharply ‘in from twenty-four 
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to forty-eight hours as a light pink areola, from one- 
fourth to 1 inch in diameter. It then begins to get 
darker, gradually fading and disappearing at the end 
of three or four days. This type of reaction shows 
good resistance. 

With marked activity or with a generalized dissemi- 
nated infection, when the resistance is lowered, the 
reaction fails to appear at all, or is fleeting and tran- 
sient, lasting only a few hours. The demand for 
antibodies becomes extremely great, but the supply, 
unfortunately, cannot keep up with the demand. This 
is reflected in a weak or negative cutaneous reaction. 
If the clinical evidence of marked activity is lacking, 
marked anemia, intercurrent infection or lowered vital- 
ity from any other cause may be responsible for a poor 
reaction. The resistance is low because there is a 
diminished effort on the part of the body to develop 
and maintain a sufficient supply of antibodies. The 
prognosis in this type of reaction is guarded or poor. 

The chronic fibroid type of lesion with little activity 
or none at all will frequently not show any reaction to 
the cutaneous test for several days. When it does 
appear, it is dark red. It may persist and be visible 
for several weeks. The prognosis in this delayed type 
of reaction is favorable and indicates good resistahce. 
The reaction to bouillon filtrate in this type is tl ly 
well marked. 

Extrapulmonary tuberculous lesions, whj 
well localized in such sites as the lyr ic glands, 
eyes, ears and throat, generally give Xfuch stronger 
reaction to the cutaneous test, otl Que: being equal, 
than do pulmonary lesions. _ Te Jdémand for anti- 
bodies, while urgent, is not m&gsive. The response is 
better because of the localiza{i§t of the lesions. 


re fairlv 


ULIN 


General C NR 32—1t would be well, perhaps, 
in discussing tuber n Vire in ocular tuberculosis, 
to answer sev SE questions which, doubtless, 
would natural grise in an attempt to clarify the ques- 
tions: Whektype of tuberculin and whose preparation 
do you galer the best? What cases are best suited 
for Xe lin treatment? What is the average dose of 

n? How is the proper dose determined in 


tt 
ENS What is the average period of time for 


NS) 
wl 


140 H. A. KIEFER—L. SHULMAN 


continuing tuberculin treatment? How does one deter- 
mine the proper time to discontinue the tuberculin? Is 
tuberculin treatment equally efficacious in both the 
human and the bovine type of infection? 

Type of Tuberculin Employed—From a rather 
extensive clinical experience with many preparations 
of tuberculin, we have been using von Ruck’s vaccine 
against tuberculosis almost exclusively for the last sev- 
eral years. We have found it the most satisfactory of 
the tuberculins we have employed, and have preferred 
it not only because of the excellent results attending 
its use, but for the freedom from disagreeable symp- 
toms as well. A brief description of the vaccine itself, 
as given out by the Bacterio-Therapeutic Laboratory, 
Asheville, N. C., might be of interest. 


The vaccine is made according to the plan outlined by 
Dr. Karl von Ruck and consists of several extracts of tuber- 
cle bacilli grown on glycerin broth and killed with phenol. 
The extract is first made of the bacilli with distilled water 
after they are separated from the broth. The same bacilli 
are then extracted with ether and alcohol, and a second extract 
with distilled water is made at this time. The residue is then 
further extracted with a 0.5 per cent of sodium hydroxide 
extract. The finished vaccine consists of the above extracts 
as follows: 100 cc. of the preparation contains 100 mg. of 
dried organic material of the first distilled water \extract ; 
250 mg. from the second distilled water extractg mg. of 
the sodium hydroxide extract; 10 mg. of the Qr extract ; 
and 1 mg. of the ether extract. The idea is t in a product 
in solution as nearly unchanged in its QN properties as 
is possible with our present methods. 


Twpe of Case Suited for u)ulin.—Not all cases 


of ocular tuberculosis are sul Or tuberculin therapy. 
The purpose in using tubéxculin is to produce a bacte- 
riolytic immunity to th ercle bacillus, to increase 


that immunity when 
circulation in the 


lready exists, and to stimulate 
ulous lesion so as to promote 
healing. Lesiogs@~@ vary as to the extent of involve- 
ment and in th ree of degeneration. Complications 
may exist O would aggravate the tuberculous lesion 
and influęnc the result. Manifestly it cannot be 
expected that treatment with a specific remedy such as 
tube could be equally efficacious in all cases. 
e selection of patients must obviously be exer- 


if any degree of success is to be expected in the 


Sut If the eye lesion is not too far advanced, if 
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the general examination does not reveal coexisting con- 
ditions of too serious a nature, if the pulmonary and 
glandular involvement is not too extensive, if the cuta- 
neous tuberculin reaction is favorable and reveals an 
effort on the part of the system to develop antibodies, 
and if, after a careful and painstaking evaluation of the 
clinical observations and laboratory tests, the outlook 
as to recovery appears hopeful, tuberculin may be used. 
The time and effort expended in determining these fac- 
tors are well worth while because the results will be 
most gratifying not only to the physician but also to 
the patient, who, after all, is surely interested in the 
recovery of his eyesight and health. 

Dose of Tuberculin—After the patient has been 
carefully examined and it has been decided that tuber- 
culin is indicated, the details of treatment must next 
be considered. The secret of the successful use of 
tuberculin lies first in a thorough understanding of the 
tuberculin itself, its possibilities and its limitations. It 
is possible to do great harm if the doses are not given 
accurately and at proper intervals. It is also possible, 
by strict adherence to detail and to the individualization 
of each case, to fortify the patient against the specific 
toxins and to stimulate healing in the diseased focus. 
The cutaneous test is the indicator which tells u dde 
to proceed; when to start low and advance v d 
cautiously, and when to begin with a fairly, dose 
and increase it steadily. It indicates whqfNjt is safe 
to stimulate the diseased focus ag hen it is 
dangerous to do so. NC 

If the cutaneous reaction app Quay in from 
twenty-four to forty-eight ! dicitar recent 
activity with good antigenic sé8gonse, the initial dose 
of tuberculin should be 0.000 mg. This is increased 
slowly and gradually, in a@@grdance with signs of local 
or systemic reaction. must be careful not to over- 
stimulate the prodyst antibodies in this type of 
reaction. It is de NN y harmful to the diseased focus 
and might mal atient hypersensitive to tuberculin. 
If necessary, t ose should be reduced and kept low, 


Or die E may follow the production of local or 
systemic ions. Especially does this apply to extra- 
pulmo lesions. They are likely to break down. 


SS elayed type of reaction, indicating a chronic 
fA type of lesion with little activity, permits of a 
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bolder administration of tuberculin, because the pro- 
duction of antibodies is sluggish. One may begin with 
0.0001 mg., increasing the dosage steadily and fairlv 
rapidly. An occasional local reaction is beneficial. It 
stimulates antibody formation and promotes healing in 
the diseased focus. 

Tuberculin is contraindicated in the markedly active, 
advanced, ulcerative or disseminated type of lesion in 
which the tendency to fibrosis is slight or absent, which 
is usually accompanied by a negative or fleeting cuta- 
neous reaction. The vitality is so exhausted that to 
attempt stimulation in the production of antibodies, 
when evidence of antigenic response is not present 
would be productive only of harm. If, however, the 
weak reaction is due to marked anemia or to other 
extraneous causes which can be controlled, it is possible 
by first correcting these to administer tuberculin later 
with some expectation of a fair result. The use of 
sodium cacodylate and sodium succinate are valuable 
here as a preliminary step in combating the anemia and 
increasing the general resistance, so that the subsequent 
use of tuberculin may be better tolerated. The initial 
dose of tuberculin when started with this type of reac- 
tion should be 0.000001 or 0.00001 mg., increased 
slowly and cautiously. 

The eye, while it is a sensitive organ, is a spon- 
sive to tuberculin treatment. We started cases on 
0.000001 mg. of von Ruck’s vaccine 
losis. The dosage was increased or 
or rapidly according to the cia ON ications in each 
case. The injections were giv e average of once 

¿ON 


a week. Some patients reacl naximum of 3 mg., 
others did not go higher 001 mg. Systemic 
reactions were suos ided. 

The average dose of £uDefculin is strictly a matter of 
individual tolerance response, and can be learned 
only by observati each individual case. Many 
patients may be éáted as to tolerate large doses, as 
high as 40 or ig. But practical experience shows 
" that advarffag@fs ordinarily not gained beyond 5 mg. 
Many pa do well who never become able to take 


as EN 0.00001 mg. It is a question of condition 
and , not dosage. The size of the dose must be 
E d E the condition of the patient. The smallest 
that brings results is the largest dose necessary 
Se best dose. 


TUBERCULOSIS OF EYE 143 


The sluggish type of lesion with a mild cutaneous 
reaction requires stimulation with ascending doses of 
tuberculin, short of systemic reaction. Occasional local 
reactions produced by a fairly high dose of tuberculin 
are beneficial in this type because they stir up antibody 
formation, but they must not be repeated too often. 


"When a local reaction occurs, it is best to wait till all 


signs of reaction have disappeared before giving 
another dose of tuberculin. Treatment should: then 
proceed with a smaller dose. But if the lesion is quite 
active and the cutaneous reaction is strong, utmost 
caution must be observed. To give rapidly ascending 
doses of tuberculin in such a case would provoke a 
systemic reaction. This means that the specific 
defenses of the body instead of building up are tearing 
down. The vital processes that produce and maintain 
the supply of antibodies have become exhausted. The 
good results that might otherwise be obtained are 
defeated. The patient becomes worse, and discredit 
falls on tuberculin instead of on the physician using it. 
One must be meticulously careful to know and beware 
of the danger signal manifested by a systemic reaction. 

Duration of Treatment.—The average period of time 
for administering tuberculin varies with each individyal 
case. It depends on response to treatment an QN- 
ance for tuberculin. Several of the patients had 
advanced complicated ocular lesions did not Ny any 
response whatever. In these, treatment shortly 
discontinued. Those patients who s improve- 
ment were treated till all visible anc ical evidence 
of activity had disappeared. Witt patients it took 
three months. Others weré digcMaséed at the end of 
eighteen months. An excelle pportunity was here 
given to watch the progress iXéach individual patient. 
The oculist could actually Gg the condition of the eye 
lesions by direct obsery@t}yn; it was not necessary to 
depend on visual | (gy: ion. The lesions virtually 


cleared up under 'ery eyes. When all signs and 
symptoms, d and systemic, had disappeared or 
had become stdwgAary, tuberculin was discontinued. 
Results» GA Treatment.—To administer tuberculin 
properly (y intelligently in ocular tuberculosis, the 
physici iust first know and understand his tuber- 
cul e must be able to recognize by accurate clinical 
didwesis the condition of his patient and determine 
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the status of the fight between the diseased focus and 
the vital defenses of the body. The cutaneous test, 
properly interpreted, is a valuable aid in eliciting this 
information. He must know how to interpret danger 
signals in their relation to the lesion and to tuberculin, 
thus avoiding systemic reactions. 

The end-results depend, of course, on the original 
condition of the ocular lesion. Like other tuberculous 
esions, the best results were obtained in the early cases. 
The advanced lesions showed either slight improvement 
or none at all, and at times became progressively worse. 
Occasionally, some lesions flared up after treatment 
had been suspended. These responded nicely to a repe- 
tition of the treatment, which usually was of shorter 
duration. Better tolerance for tuberculin and an 
increased immunity made this possible. 

Some patients showed a marked cutaneous reaction 
to the bovine type of tuberculin. These responded 
equally well to von Ruck’s vaccine. Therapeutically 
there did not appear to be any difference in the result. 
This may be explained on the theory that both the 
human and the bovine types of tubercle bacilli belong 
to the mammalian group, but under environmental 
changes show a predilection for either human beings 


or cattle. 
OTHER REMEDIES < 


Sodium cacodylate, 0.05 Gm., was giv@y Subcutane- 
ously throughout the period of treagmeMt to combat 
secondary anemia, which was usuall sent. If intol- 
erance to tuberculin developed a e patient became 
hypersensitive, or if tuber¢u]j eared to be contra- 
indicated, sodium succinate v njected instead. This 
was made up in a sterile de cent solution containing 
0.2 per cent phenol. initial dose was 1 mg. 


gradually increased NS or 10 mg. Sodium succinate 
^ 


acts similarly to tub@}ulin in that it stimulates the anti- 
genic NO th this difference, the response 
is general, O cific. It causes a definite increase 
in oes Wi ius aiding phagocytic action. Local 
reactions r just as with tuberculin and must be 


O 
CONCLUSIONS 


: large percentage of cases of ocular tuberculosis 


NS diagnosed as such. 


S 
> 
a 

Re) 
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2. A very careful physical examination should be 
made in all questionable cases. 


3. Tuberculin furnishes one of the most valuable 
aids at hand in the diagnosis of ocular tuberculosis. 


4. Tuberculin is one of the most effective of all agen- 
cies at our command in combating ocular tuberculosis. 


5. The oculist will obtain better results by placing 
his tuberculous eye cases in the hands of a tuberculist 
for the administration of tuberculin than by attempting 
the use of this powerful agent himself. 


6. Uniformly better results are obtained in the diag- 
nosis and in the treatment of ocular tuberculosis when 
tuberculin is used in conjunction with other treatment 
than when its use is neglected. 


7. The type of case suited for tuberculin therapy, 
the dosage, and other details must be carefully ascer- 
tained in each individual patient, if satisfactory results 
are to be expected. 


REPORT OF CASES! 


Case l.—Tuberculous keratitis. A white woman, aged 32, 
seen, Sept. 26, 1923, had had recurrent attacks of inflammation 
of both eyes since having had scarlet fever and concurrent 
diphtheria at 6 years of age. The patient had suppurative 
otitis media in childhood. Examination revealed markeg-*iAfl- 
trative keratitis and pannus, both superficial and pw he 
right eye; same corneal condition, and superficial ration 


of the cornea in the left eye; some carious tee negative 
Wassermann reaction; tuberculosis suspected. D. V. fin- 
gers 16 feet; O. S. V. fingers 15 inches. 

A local treatment of atropine, ethylmo hydrochloride 


Mercurial oil was 
erv small doses of 


and yellow mercuric oxide was instit 
applied topically outside the eye, ,ar 
potassium iodide were given inter. 
Feb. 7, 1924, eyes quiescent. ©) 
fingers from 4 to 5 feet. 
Physical examination, Se 1923, revealed: inactive fibro- 


SRM e QUAD ON SN. 


sis of both upper lobes of ungs and in the upper portions 
of both lower lobes; refnarked hilum and peribronchial 
adenopathy. 

Detre cutaneo POS IMA. plus, 33." EBSTID plus 33 
Ori Be plas 1G. . B. plus 3—24 hours. O. T. H. plus 3; 
B. F. H. plus,3; 9. T. B. plus 2; B. F. B. plus 3—72 hours. 

'Treatmefti two courses was given from Oct. 4, 1923, to 
june 30, er and from Nov. 3 to Dec. 15, 1924: sodium 


succin per cent solution, 5 mg., and sodium cacodylate, 
these cases, tension was taken with the Gradle tonometer, the 
no ension averaging about 20 millimeters of'mercury. 
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0.05 Gm., subcutaneously in opposite arms twice weekly from 
Oct. 4 to Dec. 17, 1923; thence once weekly to March 3, 1924. 
The sodium cacodylate was stopped and von Ruck’s vaccine 
against tuberculosis was started, March 10, 1924. Sodium 
succinate was reduced to 2 mg. Beginning with 0.001 mg. 
once weekly, the vaccine was gradually increased to 0.3 mg. 
Sodium succinate was stopped, April 28, 1924, and sodium 
cacodylate substituted, which was continued till May 19, 1924. 
The vaccine alone was then given to the end of the 
course. Local reactions occasioned these changes in treatment. 
Condition improved. 

Oct. 28, 1924, right eye has been acutely inflamed for past 
two weeks. 

Detre cutaneous test: O. T. H. plus 3; B. F. H. plus 5; 
O. T. B. plus 6; B. F. B. plus 6—24 hours. 

Lungs: Fibrosis in good condition. 

Von Ruck’s vaccine against tuberculosis was again given 
once weekly from Nov. 3 to Dec. 15, 1924. Dosage gradually 
increased from 0.0001 mg. to 0.005 mg. General condition 
good. Improved. 

May 13, 1926, patient feels better than in years; gained 
10 pounds; has not had any more eye trouble since her last 
visit here, Oct. 28, 1924. O. D. V. 20/100; O. S. V. fingers 
from 4 to 6 feet. O. D. V.=J. .75 D. Moderate nebulae 
and irregular astigmatism in each eye. Pannus and conjunc- 
tival hyperemia have disappeared. Fundus details not visible. 
Eyes apparently in same condition as when she was discharged 


in February, 1924. 
Case 2.—Choroiditis, probably tuberculous. é ge 


aged 37, seen, Nov. 20, 1920, presented of the 
eyes, frontal headache and dizziness. Exa idon revealed: 
O. D. V. 20/30; O. S. V. 20/30. Compo yperopic astig- 
matism; marked exophoria; slight acti horoiditis in left 
eye, granular in appearance. With Eon V.= 20/20 in 
each eye. Devitalized teeth; ch Suppurative tonsillitis ; 
ulcerative pharyngitis ; suppuratifn Y he right ethmoids and 
antrum of Highmore; indigejio d “an obscure pathologic 
condition of the bowels." 

Tonsillectomy, and a ih opoune and drainage of the 
ethmoids and antrum Qyovsht considerable improvement. 
Tuberculosis suspect 

June 26, 1925,4M correction 20/15 in each eye. 

Physical EPN n, May 12, 1924, showed: Heart, nor- 
mal. Lung ed) is right upper lobe and left apex, apparently 
inactive. (iy and peribronchial adenopathy. 

Detre cuBWfeous test: O. T. H. plus 3; B. F. H. plus 1; 
©: o 2; B. F. B. plus 1—24 hours. 


TA ent with von Ruck’s vaccine against tuberculosis, 
sk cacodylate, sodium succinate, 1 per cent, once a week, 
D 


NS utaneously, began, May 27, and ended, Sept. 23, 1924. The 


ccine was started at 0.000001 mg. and gradually increased 
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till 0.0003 mg. was reached, July 8, 1924. Because of local 
reactions, the vaccine was suspended and sodium succinate, 
5 mg., substituted and continued to the end of the course of 
treatment. Sodium cacodylate was maintained at 0.05 Gm. 
throughout the treatment. Improved. 

May 18, 1926, the eyes were quiescent. There was muscle 
imbalance, and appearance of fundi identical with June, 1925. 
Vision without correction 20/30— and 20/40—; with cor- 
rection 20/15 in O. U. 


Case 3.—Tuberculous iritis. A white woman, aged 30, seen, 
March 28, 1922, presented soreness of the eyes and impaired 
vision; there had been “rheumatic iritis” in both eyes, for 
twelve years past, the last attack being in August, 1921. 

Five years before she had had a tonsillectomy; a roentgen- 
ogram of the teeth was negative; blood Wassermann reaction 
was negative; a roentgenogram of the nasal sinuses was neg- 
ative; she had never had malaria. Examination revealed: 
Incomplete seculusio pupillae, O. D., with beginning slight 
iris bombé, yet with tension of only 16 mm. of mercury; 
pigment deposit on anterior capsule; iritis quiescent; iris 
atrophic, with rather large capillary vessels; O. S., few poste- 
rior synechiae and some anterior capsular deposits; tension 
22 mm., quiescent. O. D. V. 20/30—; O. S. V. 20/20—. 
Compound hyperopic astigmatism of low degree O. U. 
Menstrual disorders absent. 

May 11, 1922, her physician reported her down with 
“rheumatic iritis.” 


March 3, 1923, she presented herself with an indole itis 
which had persisted since November, 1922. Tuberc is Yus- 
pected. At our suggestion, her physician C r for 
tuberculosis, but reported negative results. O. . 20/70; 


O. S. V. 20/30 —. 
March 22, blood "Wassermann  reactjo as negative; 


cutaneous test positive for tuberculosis. 
aient was placed 
1 treatment. 


Diagnosis was chronic tuberculous ipiti 
on tuberculin injections, with the 29 

June 21, eyes quiet; O. D. V. 244220 *6. S. V. 20/20 without 
correction ; anterior capsules cle p markedly; irises much 
more healthy in appearance. 

Physical examination, Ma 19, showed: Heart, normal. 
Lungs, inactive fibrosis bo exes. Hilum and peribronchial 
adenopathy ; activity pr glandular. 

Detre cutaneous t sa pius o. Es HE aplus 1$ 
O. T. B. plus 4; >B. plus 1—48 and 72 hours. 

Treatment rap n Ruck's vaccine against tuberculosis, 
sodium cacodyl sodium succinate; 1 per cent, subcutane- 
ously twice kly from March 29 to May 10, 1923; thence 
once wee om May 17 to Aug. 13, 1923. Initial dose of 
the v 0.000001 mg. Vaccine increased gradually to 
0.1 ly 4, and kept there till July 19, 1923, when sodium 
ÁS e 1 per cent, 5 mg., was substituted because of local 
re n 


s. August 6, the vaccine was again given for three 
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doses, beginning with 0.2 mg. and ending with 0.4 mg. Sodium 
cacodylate, 0.05 Gm., was maintained throughout the treatment. 
Improved. 

May 22, 1926, a letter from the patient states, “Went to 
Pittsburgh in August, 1923, and on October 1 got an attack 
lasting eight weeks. Since then the eyes have been quiet; 
doing the normal service of ordinary people. The attack due 
to change of climate, and my ultimate recovery therefrom, 
were anticipated and told me by Dr. S.” 


Case 4.—Tuberculous choroiditis. A white man, aged 60, 
seen, Sept. 10, 1925, had aching of the eyeballs and occipital 
headaches. In January, 1925, he had contracted influenza, 
with which he was laid up four months; has suffered 
much from indigestion and constipation; had “lung trouble” 
twenty-six years before. 

Examination revealed: quite extensive, disseminated choroi- 
ditis in both eyes; small, light, discrete spots, more thickly 
studded about the central regions. O. D. V. 20/50 —; O. S. V. 
20/50—. O. D, mixed astigmatism; O. S., plus astigmatism. 
With correction, O. D. V. 20/15; O. S. V. 20/15 — Ortho- 
phoria. Tuberculosis suspected. Urine not quite normal; did 
not have any bearing on eye condition. 

Diagnosis was tuberculous choroiditis. 

Physical examination, September 10, revealed: heart, hyper- 
trophied, systolic murmur at aorta and pulmonic valve areas, 
due to mediastinal and pleural adhesions. Tones clear and 
regular. Lungs, fibrosis both upper lobes and scattered areas 
of fibrosis in both lower lobes, especially niga per 


fissures in both axillary regions. Marked hil peri- 
bronchial adenopathy with connective tissue SR Pleu- 


ritic adhesions both sides, more dense on the Pulmonary 
parenchymal and pleural lesions apparently (SO Possible 
glandular activity 

Detre cutaneous test: O. T. H. O BOBCID Sus > 


O. T. B. plus 2; B. F. B. plus 1Z Os 

Treatment with von Ruck's xo) ainst tuberculosis and 
sodium cacodylate subcutaneou6ly e a week began Sept. 16, 
1925, and ended March 19 Ses Initial dose of vaccine, 
0.000001 mg., gradually i ased to 0.01 mg. Sodium 
cacodylate was kept at Gm. Improved. 

. May 20, 1926, pation gained remarkably in weight, color 
and endurance, a hes have disappeared nearly entirely 
(likely due to PO: O. D. V. 20/30 —; O. S. V. 20/30 +; 

220/1550) 5 53 20/15 —. The con- 


with corre 
dition of © di is greatly improved, most of the lesions 
being mo ut as some of them apparently are still active, 


the pt was advised to take up again the tuberculin 
treat «9 
. € 5.—Tuberculous keratitis and choroiditis. A white 
NS * aged 25, seen, March 9, 1925, had poor sight because of 
X rring on both eyeballs. Ulcer left eye several years before, 
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left scars; one month before was quite inflamed and became 
better. Right eye injured by exploding shell some years ago. 
Eyes getting worse under treatment. Examination revealed: 
O. D., numerous spots in cornea as of minute foreign bodies, 
also extremely light corneal nebulae. O. S., interstitial kera- ` 
titis very finely infiltrative with quite extensive nebulae; one 
spot choroiditis, pin-point in size. Hyperemia not present in 
Q3 US S0: =D WV 20/15 =<; 0,45, V. 20/70." Tuberculosis 
suspected. Usual local treatment did not bring improvement. 

Diagnosis, March 31, was ocular tuberculosis. 

The patient was placed on tuberculin hypodermically, potas- 
sium iodide internally, and the usual local treatment. 

October 21, both cornea cleared up completely (except the 
foreign bodies in O. S.). O. D. V. 20/15 —; O. S. V. 20/20 =. 
With correction, V 20/15 in each eye. 

Physical examination, March 31, showed: Heart, normal. 
Lungs, fibrosis both upper lobes. Slight activity in both 
apexes. Hilum and peribronchial adenopathy. 

Detre cutaneous test: O. T. H. plus 2; B. F. H. plus 1; 
ON TB plus 1:-B. B. B. plus 2—24 ‘hours. 

Treatment lasted from April 8 to Oct. 4, 1925. ' Second 
course was given from May 10 to July 20, 1926. Weekly 
injections of von Ruck's vaccine against tuberculosis and 
sodium cacodylate, 0.05 Gm. Initial dose of vaccine, 
0.000001 mg., gradually increased to 0.001 mg. Frequent 
local reactions necessitated great caution in the administration 
of the tuberculin, especially in the matter of increase in dosage. 

Result: Lungs, activity arrested. Fibrosis in good condition. 

May 10, 1926, patient is undergoing another cours « at- 
ment similar to one previously given: This time cic 
in dosage of vaccine has been more rapid beca greater 
tolerance and absence of reactions. Initial f vaccine, 
0.00001 mg., May 10, increased to 0.03 mg. ily 20. 

May 10, seeming activity of the ch is in left eye. 
V. 20/15 in each eye. 

July 20, both eyes quiet. V. 20, 
discharged. 


Case 6.—H yalitis and choroi o tuberculous origin. A 
white woman, aged 52, seen Oct. V 1925, had developed muscae 
six months before and io the sight had grown gradually 


n*each eye. Patient 


worse. She had had s l attacks of “tonsillitis”; two 
miscarriages; scarle en-a child. 

Examination reve ( 00: DX. V. fingers 1 foots-O. S.V. 
20/30-L. All y reactions nearly abolished in O. U. 
OJD rog of curtain-like and string-like opacities ; 
fundus invisible. “O. S., a scarcely discernible area of granular 
pigment ND central retinal region.  Tonsils show a few 
small AY) cysts; pus absent; blood pressure and urine nor- 

ermann reaction negative. Tuberculosis suspected. 
osis, October 12, O. D., hyalitis; O. S., incipient 
AQ ditis, of tuberculous origin. 


O 


. AO 
F wl 
AO 
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The patient was placed on tuberculin treatment; potassium 
iodide internally ; sodium cacodylate hypodermically. 

Physical examination, October 12, revealed: Heart, normal. 
Lungs, fibrosis both upper lobes, more marked in the right 
upper lobe; apparently inactive. Rather marked hilum and 
peribronchial adenopathy. Activity probably glandular. 

Detre cutaneous test: O. T. H. plus 1; B. F. H. plus 1; 
O. T. B. plus 3; B. F. B. plus 1—72 hours. 

Treatment with von Ruck’s vaccine against tuberculosis and 
sodium cacodylate began Oct. 19, 1925, and terminated 
March 30, 1926. The vaccine was started at 0.000001 mg. and 
was gradually increased to 0.1 mg. The sodium cacodylate 
was maintained at 0.05 Gm. throughout the treatment. 
Improved. 

May 20, patient feels very much better in every way. “In 
last three weeks there has been a decided improvement in the 
vision of the right eye, and I can distinguish colors again." 
Externally the eyes appear normal; pupillary reactions restored 
quite markedly; tension normal; O. D. media cleared so retinal 
vessels can be seen indistinctly, and several, apparently 
unhealed, patches of choroiditis are visible. O. S. fundus 
same as Oct. 5, 1925. O. D. V. 20/200; O. S. V. 20/20 —. 
With correction, O. D. V. 20/200; O. S. V. 20/15. On account 
of the apparently still active condition of the choroidal lesions, 
the patient was advised to take more tuberculin, potassium 
iodide and sodium cacodylate. 


Case 7.—Tuberculous iritis with secondary glaucoma. A 
white woman, aged 54, seen, Feb. 14, 1923, had had, failing 
vision for the past three years. During the last sj onths 


it became much worse on account of an “intesti toXemia" 
which occurred in September, 1922. Tonsillec one year 
before; roentgenogram of the teeth was 1; mucous 


polyps removed binasally several years agos 
Examination revealed: Senile, lenti 
fundus details not determinable; te 
O: D. V. fingers 9 feet; O. S. 
polyps binasally; urine, sugar and 
July 11, a combined flap exfigactión was performed on the 
left eye. Healing was o e! he eye finally became quiet. 
October 16, secondary c "S operation left. Prompt and 


ataracts (0; Us 
dy normal in O. U. 
6 irs 9 inches; mucous 


good recovery from t ration. November 8, with cor- 


rection) QS VI D nd J. 1 perfectly. Eye perfectly 
1 


healed and quiet. 
December 18, O: ightly hyperemic and painful. Tension 


OF Daz2-m NA mm. 
December S , n glaucomatous. O. D. T. 27 mm.; 
OF SMIE > 


Dece 30, posterior scleral trephine 1.5 mm., left eye. 
dec ine (eserine) in both eyes. 
7 1924, tension left eye normal; pain absent. 


ry symptoms; tension 4-1 (fingers) ; pain. 


Se n 8, O. S. mild exudative iritis without special inflam- 
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February 20:10: DT52% mm. 9: S20 TD2052 mms and Va 
with correction, fingers at 10 feet. Does not respond to . 
ordinary treatment. "Tuberculosis suspected. 

Diagnosis, March 1, was tuberculous iritis and glaucoma, 
the glaucoma being directly dependent on the blocking of the 
vascular channels by the tuberculous exudates. 

The patient was placed on tuberculin treatment, and all 
inflammatory symptoms and the glaucoma promptly began 
to subside. 

July 10, all inflammatory symptoms had disappeared, tension 
became normal in both eyes, 20 mm. With correction, O. S. V. 
20/15 and Jaeger 1 easily. 

Physical examination, Feb. 26, 1924, showed: Heart, nor- 
mal. Lungs, inactive fibrosis right upper lobe and left apex. 
Hilum and peribronchial adenopathy. 

Detre cutaneous test: O. T. H. plus 4; O. T. B. plus 1; 
BEE: plis 27 B. E. BJO 

Treatment with von Ruck's vaccine against tuberculosis lasted 
from March 6 to July 7, 1924. Began with 0.000001 mg. and 
was slowly increased to 0.005 mg. Frequent local reactions 
compelled reduction of dosage so that the increase was not 
constant and steady. The last dose given was 0.00001 mg. 
Improved. 

May 12, 1926, tension was normal in both eyes; inflammatory 
conditions were not observable; O. D. V. fingers 2 feet; 
O. S. V. with correction, 20/15—. The very interesting 
feature of this case is the glaucoma dependent on the presence 
of tuberculosis, and its prompt and complete clearing Ke der 


tuberculin treatment. | N 
Case 8.—Tuberculous uveitis. A white women ed 47, 


seen, May 1, 1919, presented O. D. partial loss o n started 
in April, 1919, attributed to a strain; O. § aired sight 
started in February, 1918, laid to a jar of ad. Has had 
frequent sore throat; had considerable e atment without 


O. S. V. fingers 2 feet. O. D., leons not seen; O. S., infil- 

trative keratitis, iridocyclitis witl erior synechiae. Chronic 

suppurative tonsillitis, cheesy Pril 23, 1919, Wassermann 

reaction negative, blood e pinal fluid. Urine negative. 
ply 


benefit. 
Examination, May 1, 1919, go O. D. V. 20/70—; 


O. D. fields markedly racted for form and colors, 
suggesting optic nerw 

May 6, 1919, a lectomy was performed.  Atrophine 
and ethylmorphj rochloride locally; brucine and sodium 
cacodylate odia: potassium iodide and tonics inter- 
nally. Slighjeimprovement of vision followed in O. U., and 
O. D cu improvement of all color fields; July 14, 
OD 20—; O. S. V. fingers 8 feet. Patient stated, 
and «tet showed, a diminution of vision about the time of 
e ected period (patient in climacteric), and corpus 
IN Seemed to benefit the sight considerably at times. 
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Nov. 3, 1919, O. D. V. 20/100; media hazy, disk good color. 

Jan. 16, 1920, O. D., pronounced iridocyclitis with posterior 
synechiae, without hyperemia or pain. 

February 4, O. D. V. 20/200. Tuberculosis suspected. 

August 2, referred to an internist for general examination, 
who reported, “a general toxemia from chronic constipation, 
and some pelvic inflammation; tuberculosis absent.” 

November, 1920, O. U., sluggish iridocyclitis, without pain 
or hyperemia, but cloudy chambers and hazy irises. O. D. V. 
fingers 4 feet. In December, 1920, and January, 1921, three 
doses of arsphenamine were given, which partially cleared 
the anterior chambers. 

Jan. 6, 1922, O. D, partial occlusion of pupil, and iris 
bombé; O. S., complete occlusion of pupil. Light projection 
in Ọ U. O. D. T. 31 mm. Patient had been treated two 
months by a chiropractor without benefit. 

January 12, iridectomy O. D. 

February 23, O. D. V. fingers 5 feet; tension normal. 

April 29, O. D., small pigment masses on external surface 
iris, at upper edge limbus and above the pupillary margin. 
O. S. lenticular cataract forming. 

June 13, O. S., shallow anterior chamber but tension normal; 
posterior synechiae; did iridectomy ; wound did not close until 
July 8. 

August 4, O. D. has developed pannus. 

December 26, both eyes entirely free from any active 
inflammatory symptoms such as redness. 

Jan. 4, 1923, chronic uveitis. Blood tests positive for uveal 
pigment, and its use is warned against by Dr. A. Wood. 

December 1, stools negative for Endameba iR! a. and 
Ameba enterica. Had: been treated by an Qj ath, who 


“massaged and manipulated the eyes for gl au 

Feb. 7, 1924, Dr. S. found a strongl Ave cutaneous 
tuberculin test. 

Diagnosis was tuberculous uveitis. NC 

April 14, meibomian cyst. 

May 5, 1925, neither eye actjv better flesh and spirits. 
Has had three months beri treatment. 

Physical examination, Feb. 24, showed: Heart, normal. 
Lungs, fibrosis both uppep=Jobés and in the upper portions of 
both lower lobes, more d in the right upper lobe. Slight 
activity in both apex ilum and peribronchial adenopathy. 

Detre cutaneot NG AHS plus 5* B. B7 EL plus 2* 
OUT Be plus oN . B. plus 1—24 hours. O. T. H. plus 8; 
B. E. H. plye*3 . T. B. plus 3; B. F. B. plus 1—48 hours. 


TreatmentWbegan Feb. 25 and ended June 3, 1924. Weekly 
subcutangeus Injections of von Ruck’s vaccine against tuber- 
culosis. tial dose, 0.000001 mg., gradually increased to 
0.0001 ' Local reactions were frequent, which necessitated 

a»e(rNSponding decrease in the dosage. Patient also received 
NN y subcutaneous injections of sodium cacodylate, 0.05 Gm., 
XN 1 


oS 


1e opposite arm during the entire course of treatment. 


TUBERCULOSIS (OF BYE 153 


Result: Activity has subsided. Fibrosis is firm and in good 
condition. 

June 3, 1926, the patient stated that she was feeling better 
than for years. Hyperemia or signs of active inflammation 
were not present in either eye. O. D. T. —1; O. S. T. —2. 
Atrophy of globe. O. D. V. light projection; O. S. V. faint 
light projection. O. D., almost entire iris covered anteriorly 
by a grayish exudate. 


Case 9.—Tuberculous hyalitis. A white woman, aged 61, 
seen, Feb. 26, 1924, had found the right eye blind on awakening 
a few days before. Six months previously she had slight, 
transient, right hemiplegia. 

Examination revealed: O. D. V. fingers 1 foot; O. S. V. 
fingers 6 feet. High hyperopia. With correction, O. D. V. 
3 feet; O. S. V. 20/40—. O. D., hyalitis, large, stringy and 
curtain-like, black vitreous opacities. O. S., slight vitreous 
opacities. Blood Wassermann test negative. Placed on sodium 
cacodylate, hypodermically, and potassium iodide internally. 

August 8, with correction, O. D. V. 20/30; O. S. V. 20/20 —; 
J. 1 with each eye. 

September 4, O. D. suddenly went bad, V.— 2 feet; large, 
sheet-like vitreous opacities. "Tuberculosis suspected. 

September 18, urine negative. O. D. V. fingers at few inches, 
only in nasal field; fundus not visible. Patient given one 
intravenous dose of arsphenamine for its absorptive effects; 
ethylmorphine hydrochloride locally. September 24, placed on 
tuberculin. 

March 21, 1925, eyes appear quiet. O. D. V. fingers oot; 


O. S. V. 20/20 —. 

July 2, O. S. developed flashes of light and “a XN etore 
it; headache; O. S. V., with correction, 6/200; t (o normal. 
Patient placed on thyro-ovarian gland and E lactate by 


mouth, and sodium cacodylate hypodermical 
August 24, headaches, flashes and vei e disappeared ; 


with correction, O. D. V. 20/200; O. Se) /20. 

Physical examination, Sept. 18, ZO ed: Heart, normal. 
Lungs, fibrosis in both upper lobes athe upper portions of 
both lower lobes.  Hilum iren adenopathy. 
Activity present in both ap Temperature, 100 F.; 
pulse, 98. 

Detre cutaneous test: -H plus LB B.E. plus 2: 
OCT Be plus 2: BA: S PR hours. 

From Sept. 24, DANY arch 31, 1925, weekly subcutaneous 
injections of von ANC vaccine were given, beginning with 
0.000001 mg. af ually increased to 0.3 mg. and solution 
of sodium sucNggge 1 per cent, 5 mg., given in the opposite 
arm for Nod of treatment. 

Result: NN signs of pulmonary activity have disappeared. 
Fibrosis good condition. Improved. 

Mas , 1926, tension normal O. U.; active inflammatory 
Si bsent externally and internally; with correction, 


N * V. 20/70; O. S.. V. 20/20—. 
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Case 10.—Tuberculous iridocyclitis. A white woman, aged 
42, seen, Jan. 5, 1923, presented pain and redness in the right 
eyeball. The right eye became sore in October, 1922, and the 
condition had been diagnosed as conjunctivitis; Wassermann 
test, negative; drawing of some abscessed teeth did not help; 
eyes have never felt as well at sea level as in higher altitudes; 
miscarriage at 7 months in 1907. 

Examination revealed iridocyclitis of the right eye, with 
posterior synechiae, and grayish deposits on Descemet's mem- 
brane; tonsils, chronic folliculitis; pulse, 120; temperature, 99; 
O. D. V. 10/200; O. S. V. 20/30 —. "Tuberculosis suspected. 

Diagnosis, January 7, was ocular tuberculosis. 

The patient was placed on ethylmorphine hydrochloride and 
atropine locally; tuberculin injections. Result, rapid clearing 
of ocular hyperemia. 

February 15, vision, O. D. 20/200; O. S. 20/30; with 
correction, O. D. 20/70 +; O. S. 20/20. 

April 3, with correction, O. D. 20/70; O. S. 20/15. 

October 18, had influenza three weeks ago; present, left 
antritis with much pus; cleared up under treatment. 

November 5, right facial nerve paralysis. 

Jan. 29, 1924, O. D. worse since onset of facial paralysis; 
vision, fingers 10 feet; very cloudy vitreous. 

April 28, refraction of O. S. changed from compound hyper- 
opic astigmatism to mixed astigmatism. Stools negative for 
amebas.  . 

Jan. 8, 1925, patient has been treating quite extensively 
elsewhere with arsphenamine, though her physiciar\ found 
Wassermann reaction negative. General SN eyes 
worse. O. D. V. fingers 10 feet; O. S. V. ON 


Physical examination, Jan. 5, 1923, reveale eart, nor- 
mal. Lungs, active infiltration both upper and in the 
upper portions of both lower lobes. Fai ree of fibrosis. 


Hilum and peribronchial adenopathy. 

Detre cutaneous test: O. T. H 
OUT B. plus AB SB pius oMrs. O. T. H. plus 6; 
BEE Dusche pulé; * F. B. plus 1—72 hours. 
Treatment began, Jan. 15, 19 id suspended, July 30, 1924. 
Weekly injections of von Ru vaccine against tuberculosis 
and sodium cacodylate, 0 Gm. Solution of sodium succi- 
nate, 1 per cent, was substituted for tuberculin, which 
was given only i ly because of reactions. Mixed 
respiratory Prey also given for acute intercurrent bron- 
chial infecti NT dose of von  Ruck's vaccine, 
0.000001 mg. sO iighest dose reached was 0.001 mg. Result: 
Activity in lu cleared up but the eyes did not. Treatment 
was nof feted, 

ce , patient has disappeared entirely from our horizon. 


1—Tuberculous retinitis. A white man, aged 47, 
SS May 23, 1924, had poor vision. The history presented 


Shine of especial interest; it was negative for syphilis. 


as BB. BE plus oz 


O 


5-40 
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Examination revealed: marked exophoria, for near vision 
only; all pupillary reactions nearly abolished O. U.; O. D. V. 
20/20 +; O. S. V. 20/20+; O. U. strictly limited to a large 
sector in the nasal quadrant, a typical picture of retinitis 
pigmentosa, with pigment grouped in radiating lines along 
the retinal vessels running toward the periphery; O. S., 
slight, incipient disseminated choroiditis to temporal side of 
the macula; moderate astigmatism O. U.; with correction, 
V. 20/15 each eye. Especially interesting in this case was 
the typical resemblance of the diseased sectors to retinitis 
pigmentosa. 

April 9, 1926, the arrangement of the retinal pigmentation 
is changing, less typical of retinitis pigmentosa in appearance; 
apparently not any inflammatory activity of lesions. 

Physical examination, May 24, 1924, showed: Heart, nor- 
mal. Lungs, inactive pulmonary fibrosis. Rather marked 
hilum and peribronchial adenopathy. 

Detre cutaneous test: O. T. H. plus 8; B. F. H. plus 3; 
O. T. B. plus 4; B. F. B. plus 5—24 hours. O. T. H. plus 10; 
B. F. H. plus 6; O. T. B. plus 9; B. F. B. plus 2—48 hours. 
OE H piu: BE: H plus: OT: B-phis db. D. B. 
plus 2—72 hours. 

From June 15 to Nov. 28, 1924, weekly subcutaneous injec- 
tions of von Ruck's vaccine against tuberculosis were given, 
beginning with 0.000001 mg. and gradually increased to 0.5 mg., 
sodium cacodylate, 0.05 Gm., alternating with solution of 
sodium succinate 1 per cent, 5 mg., given concurrently With 
the vaccine throughout the period of treatment. «S iti: 
General condition improved. 

Case 12.—General ocular tuberculosis and ma. A 
white man, aged 69, seen, July 2, 1925, state the eyes 
had been failing for six years; O. D., bli months. He 
gave a history of “stone in kidney”; had reated last six 
months for glaucoma. Examination rg” acd: O. D. V. light 
in one sector; O. S. V. fingers 5 fee te sión, O. D. 44 mm.; 
O. S. 46 mm.; O. U. interstitial $keratitis with pannus, and 
very faint gray, dustlike a) hronic iritis with dilated 
vessels and posterior uu ood pressure, systolic, 120; 


diastolic, 80. 

Diagnosis, July 2, was yi. iritis and glaucoma O. U., 
of suspected tubercu ien. 

July 31, patient NN ecd on tuberculin, besides continu- 
ing the usual lo Quat, and in the period to October 23, 
tension ranged Q. I). from 30 mm. to 40 mm., and O. S. from 
28 mm. to 45, mrt, the vision getting gradually worse. The 
patient DNA out of my observation. 

'There e but small reason to argue that the glaucoma 
in RS was not due to the tuberculous process. 

l examination, July 23, showed: Heart, normal. 


it 
ENS fibrosis both upper lobes. Marked hilum and peri- 


a 
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bronchial adenopathy. Slight activity in both apexes. Chronic 
bronchial inflammation. 

Detre cutaneous test: O. T. H. plus 2; B. F. H. plus 1; 
O. T. B. plus 2; B. F. B. plus 1—48 hours. 

Treatment began July 31, and ended September 8. Weekly 
injections of von Ruck's vaccine against tuberculosis, and 
sodium cacodylate 0.05 Gm. Initial dose of vaccine 
0.000001 mg. Last dose 0.00002 mg. Result: Patient 
gradually became worse, so treatment was suspended. 


Case 13.—Glaucoma of undetermined origin. A white 
woman, aged 71, seen, Sept. 5, 1924, presented O. U., blurring 
of distant and near V.; sees colored rings around moon, two 
months’ standing. Two sisters had glaucoma. Has had 
obscure lung trouble and stomach trouble, never diagnosed. 
Examination revealed: O. D. V. 20/70; O. S. V. 20/70; 
with correction, compound hyperopic astigmatism, O. D. V. 
20/30 —, O. S. V. 20/40—. Inflammatory signs absent; mod- 
erate cupping both disks; tension, O. D. 33 mm., O. S. 35 mm.; 
O. U., fields markedly contracted for form and color; O. S. 
negative scotomas. Wassermann test negative. Pretty well 
marked active pulmonary tuberculosis. 

Diagnosis was simple glaucoma O. U. Is tuberculosis an 
etiologic factor? 

Under usual treatment, glaucoma did not improve. Patient 
placed on tuberculin treatment, and operative measures post- 
poned till patient became well fortified with antibodies. 

November 4, with correction, O. D. V. 20/40—, O. S. V. 
20/50 —; tension, O. D. 32 mm., O. S. 31 mm. O. A, slight 
pain and redness. Gained 7 pounds (3 Kg.) ¡jane 
tuberculin. 

November 17, left posterior scleral trephin Q mm. 
November 24, O. S. tension, 23 mm.; V., uf correction, 
20/30 +. 

Jan. 15, 1925, tension, O. D. 30 mmNW4 S. 30 mm.; with 
correction, O. D. V. 20/20 —, O. /20 —. 

June 30, curretted suppurating Gy ne tonsil. 

July, 1925, faint signs incipi l@mficular cataract O. U. 

Physical examination, Sept » 1924, showed: Heart, nor- 
mal. Lungs, fibrosis both er lobes and in the upper 
portions of both lowerf(Apbes. Hilum and peribronchial 


adenopathy with conn tissue infiltration. Slight activity 
in both apexes. Kil uite firm. 
Detre cutaneou LO DA iplust2 ^ Bro Lae plus 2; 


O. T. B. plu O F. B. plus 2—24 hours. 
Treatment given from Sept. 16, 1924, to July 10, 1925, 
twice weekly. on Ruck’s vaccine against tuberculosis, sodium 
DM 05 Gm., and sodium succinate, 1 per cent, with 


occasi doses of mixed respiratory vaccine. Initial dose of 
ve 's vaccine, 0.000001 mg., gradually increased to 0.3 mg. 


course was repeated several times, beginning each time 


NS 1 0.000001 mg. and increasing to either 0.04 mg. or 0.1 mg. 


EN 


S 
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finally ending up with sodium succinate and sodium cacodylate. 
The sodium succinate was substituted for the tuberculin. 

Result: Pulmonary activity has cleared up. Fibrosis in 
good condition. 

At present patient is undergoing treatment for a gastric 
ulcer of many years’ duration, which recently became active. 

May 13, 1926, vision with correction, O. D. 20/20—, O. S. 
20/20 —. Tension still slightly elevated; cups shallower and 
fundi better than any time previous. 

The interesting part of this case is the etiology of the glau- 
coma. Can tuberculous toxin, without apparent eye inflamma- 
tion, produce such a condition? 

Case 14.—Tuberculous chorioretinitis. A white man, aged 
35, seen in 1906, presented O. D. V. 20/15; O. S. V. 20/15. 
Fundi slightly hyperemic. 

May, 1907, peritonsillar abscess. 

April, 1909, O. S., positive central scotomas, lasted three 
weeks and disappeared. O. D. V. 20/15; O. S. V. 20/30. 
O. S., light punctate spots in retina. Under usual general 
treatment, November, 1909, vision improved to 20/15 O. D. 
and 20/15 O. S. l 

January, 1913, severe tobacco amblyopia O. U. Under 
treatment, both eyes again attained normal vision in April, 
1913. } 

April, 1919, mild episcleritis O. U. Wassermann reaction 
negative. Complete recovery. 

April, 1921, O. S. incipient central chorioretinitis, «ery 
mild; a central whitish area with red, congested podgan 
without pigment. 

April, 1925, ©. D. V.'20/15; 07 S. V. 20/200: 
central chorioretinitis. Tonsils chronically su 
some bad teeth. 

Diagnosis was central tuberculous chori Qs. 

Patient was placed on tuberculin injgewOws; and atropine 
and ethylmorphine hydrochloride we locally. 

September 29, fundus lesions he S E) quiescent; O. D. V. 
20/1540: S. V. 20/20: 

Physical examination, April ©) showed: Heart, normal. 
Lungs, inactive scars both Qu inconsiderable in extent. 


Hilum and peribronchial athy. 

Detre cutanecus test nv: Hicplus-2; B. P. Hi. plus 2; 
O. T. B. plus 2; B, üs 2—48 hours. 

Treatment wih Duck vaccine against tuberculosis 


began, April 23 ded Oct. 29, 1925. Subcutaneous injec- 
tions once a week) starting ‘with 0.000001 mg. of the vac- 
cine. Dosagge gradually increased till 0.5 mg. was reached. 
Improved. * 

May 1 6, all conditions the same as on Sept. 29, 1925. 


E —Tuberculous infection of conjunctiva, sclera and 
c Qf A white woman, aged 24, seen, May 1, 1926, stated 
th ie left eye became sore, February 15, following vacci- 


., active 
ive; has 


oy t 4 


pim n 
TN 
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nation, and the right eye became sore, April 1, 1926. They 
had always been red and very sensitive to light. Smallpox 
vaccination last of January, 1926; May 1 the vaccination point 
was still sore, angry and scabbed. Eyes became sore, and 
April 1 she was treated for “ocular vaccinia” with “belladonna 
and hot stupes.” Confined nine months before. General health 
good. Influenza in 1917. Examination revealed: O. D. V. 
20/40—; O. S. V. 20/20—.  Episcleritis and conjunctivitis 
without secretion, resembling the ordinary rheumatic scleritis, 
O. U. Chronic suppurative tonsillitis. 

May 11, positive Pirquet reaction. A few minute gray spots 
have appeared in the corneal epithelium only. 

Diagnosis was ocular tuberculosis, scleritis and interstitial 
keratitis. The condition was activated by the smallpox 
vaccination. 

Patient was placed on tuberculin treatment; and locally on 
atropine, ethylmorphine hydrochloride and hot applications. 

June 3, O. U., incipient infiltrative interstitial keratitis 
appearing like an ordinary round cell infiltration, with deep 
pannus. 

June 17, well developed tubercles and pannus in substantia 
propria O. U. 

July 2, since reducing the dosage of tuberculin the last two 
weeks, the reaction in the cornea, sclera and conjunctiva have 
become greatly reduced. 

Here is a case in which the keratitis developed after the 
conjunctivitis and scleritis, remarkable for activation of the 
tuberculous process by the vaccination. 

Physical examination, May 13, showed: Hea normal. 
Lungs, fibrosis in both upper lobes, apparently PaA . 3Hilum 
and peribronchial adenopathy. Possible glandu ctivity. 

Pirquet cutaneous test gave a strongly ive reaction, 
72 and 96 hours. 

Treatment of weekly -injections o Q Ruck’s vaccine 
against tuberculosis, and sodium c ate, 0.05 Gm., was 
given. Initial dose of vaccine, 1 mg., increased to 
0.000003 mg. and then dropp .0 1 mg. because of 
the development of tubercles Ak ms in substantia propria. 
Treatment commenced, June 26. 

Result: Patient feels bettér already, although treatment 
has just been institute eu under treatment. 


Case 16.—Tuberc 
tivoscleral SS 


alpebral conjunctivitis and conjunc- 
apanese woman, aged 28, seen, March 8, 


1926, had had ess in the left eye for three months. 
Husband haf"s\philis twenty-five years before. Patient had 
three child wo living and healthy, .one died at 2 years 
of age, 

Exa Bon revealed: O. D. V. 20/20+; O. S. V. 20/30. 
o ucopus discharge; conjunctivoscleral abscess 1 cm. 
n eer extending upward from limbus; tubercles resem- 

trachoma in left upper lid, but larger, and supporting 
NS large capillary vessels. Marked swelling of preauricular 
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and precervical glands on left. Pulse, 70; temperature, 98.2. 
General good feeling. Smears and cultures twice negative for 
sporothrix and leptothrix; Wassermann reaction negative; 
positive Pirquet reaction, March 15. 

Diagnosis was tuberculous conjunctivoscleral abscess, and 
tuberculosis of the palpebral conjunctiva. 

Ordinary treatment did not affect the condition. Patient 
was placed on tuberculin injections, March 25, and locally on 
chlorbutanol and zinc sulphate collyrium; and occasional 
7 per cent iodine to the eye lesions. Shortly after induction 
of tuberculin treatment, abscess became vascularized and red, 
individual tubercles made their appearance, pus diminished, 
and by May 3, all traces of the abscess and its tubercles had 
disappeared except a few enlarged capillaries, All lymph 
nodes mentioned have disappeared. 

July 29, all traces of ocular, palpebral and glandular trouble 
have completely disappeared. 

Physical examination, March 18, showed: Heart, normal. 
Lungs, fibrosis both upper lobes and in the upper portions of 
both lower lobes. Rather marked hilum and peribronchial 
adenopathy. Slight activity in both apexes. 

Detre cutaneous test: O. T. H. plus 10; B. F. H. plus 6; 
O. T. B. plus 6; B. F. B. plus 2—24 hours. 

Treatment began, March 25, with subcutaneous injections 
of von Ruck's vaccine against tuberculosis, and sodium caco- 
dylate, 0.05 Gm., twice weekly. Initial dose of vaccine, 
0.000001 mg. Because of frequent local reactions, dosage yery 
cautiously regulated, increasing and lowering as o ion 
demanded. Has reached 0.00006 mg. to date (July EN y. 
Result: Chest condition is subsiding nicely. 

This case is notable for its exact resemblance rinaud's 
disease and its having been mistaken by one di&erstician for 


trachoma. 

Case 17:—Tuberculous chorioretinitis. NI man, aged 
59, seen, March 23, 1926, stated that tl Q had been getting 
progressively worse the last six mont r reading, especially 
in the right eye. He had had ies malaria up to 12 years 
of age; “typhoid-malaria” at 1 rs; successful operation 


for strangulated hernia in 1924. he patient stated that he 
was in good general health, 1 

Examination showed: Oy. central V. hand 10 feet, 
peripheral V. 20/200; ."V. 20/70. Moderate hyperopia. 
Extensive chorioretipniN . U., with considerable activity in 
O. S. Extensiv GSction of retina and choroid in O. U., 


mostly old lesidgs;)grayish white, atrophic areas with some 
pigmentation. rine negative; blood Wassermann reaction 
negative. NÉ placed on tuberculin treatment, April 5, 


May 2 reral small hemorrhages from retinal vessels 
O. SA on potassium iodide internally. 

NY hemorrhages checked. O. D. V. hand 20 feet; 
oÑ . fingers from 6 to 10 feet. Still under treatment. 
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Physical examination, March 29, revealed: Heart, hyper- 
trophied. Occasional extrasystole.  Pericardial friction rub. 
Pleuropericardial adhesions. Lungs, inactive fibrosis both 
upper lobes. Hilum and peribronchial adenopathy.  Pleuritic 
adhesions left side. 

Detre cutaneous test: O. T. H. plus 2; B. F. H. plus 1; 
O. T. B.-plus 3; B. F. B. plus 1—48 hours. 

Treatment began April 5, with weekly injections of von 
Ruck’s vaccine against tuberculosis, and sodium cacodylate, 
0.05 Gm. Initial dose of vaccine, 0.000001 mg., slowly and 
cautiously increased because of local reactions. Reached 
0.0008 mg. June 22. Patient is still under treatment. Result: 
Feels better generally. 


520 West Seventh Street—2007 Wilshire Boulevard. 


ABSTRACT OF DISCUSSION 


Dr. T. B. Hottoway, Philadelphia : 'The scope of the paper 
under discussion is so comprehensive that it is practically 
impossible even to touch on the many important and interesting 
questions. the authors have introduced, at least in the time 
allowed for discussion at these meetings. With this in mind, 
I shall generalize to some extent, touching on certain of the 
questions presented. I agree with the authors that the diagnosis 
of ocular tuberculosis will frequently tax the skill of the most 
expert clinician and that, therefore, frequent errors may arise 
in the handling of such patients, but I can scarcely agree to 
what they seem to infer, namely, that this group of tunrecog- 
nized and improperly diagnosed cases of tubercul Y stitute 
an especially conspicuous group among our diss patients. 
I believe that the possibilities of tuberculosi well recog- 
nized by the vast majority of ophthalneg s but, while 

Merely a method for 
Ely tuberculous, but 
b of ocular manifesta- 
tions; I know of no such meth Pechnic. It would seem 
to me that the chief factors ar&the nany obstacles that prevent 
routine systematic S ana O) such cases; the fact that our 
clinical and laboratory tests aX not sufficiently delicate or accu- 
rate to differentiate th Qs of one type of infection from 
another, or, given oge @yronstrabe lesion, to show that it is 
the determining .cqGéyinstead of some other lesion that has 
not been demons or possibly has been overlooked through 
lack of suffigsen! or shall I say persistently, thorough search? 
In this conflectibn it may be well to refer to the importance of 
repeated fxaminations at comparatively short intervals; such 
have be Í service to me in a number of instances, especially 
in c Non with the sinuses and tonsils. Four or five years 


lled attention to the work of Hessberg and Heine, and 


a 
NS red to the higher incidence conceded tuberculosis of the 


eal tract by the Germans than is customary in this country. 
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Last year before this section, Derby stressed this point to a 
greater extent, and it is not necessary to repeat the statistics. 
My personal experience, like his, would lead me to believe their 
statistics are too high, at least for this country, but, on the 
other hand, we may be too low. If we distinguish between 
uveitis and iritis, I believe that most of us would concede a 
considerably higher incidence for the former than for the latter. 
With the cornea, certain of the types seem to be better defined, 
and tuberculin tests may be carried out with less risk. In what 
we recognize as interstitial keratitis, it is probable that the 
greatest difficulty arises in setting aside what might be regarded 
as tuberculous involvement. Here no one questions that the 
vast majority are syphilitic, and some believe that all are so. 
Few if any would place the incidence for tuberculosis higher 
than 10 per cent. Stephenson cited from 2 to 10 per cent. 
According to Stokes, even 10 per cent is no higher than the 
incidence for a negative Wassermann reaction in hereditary 
syphilis at the age of 10 years. At this age, a positive intra- 
dermal tuberculin test probably would be present in 50 per. cent 
of the children. We have all seen cases of syphilitic interstitial 
keratitis unassociated with other stigmas. Given a case of this 
type, with a negative Wassermann reaction and a positive intra- 
dermal tuberculin test, and the patient free from definite 
demonstrable stigmas or lesions of either disease, what would be 
the diagnosis if seen, on the one hand, by a syphilologist and, 
on the other, by a tuberculosis expert or, as here designated, a 
tuberculist? I daresay each would be inclined to dag 
condition in accordance with his own specialty. I ds lace 
my own opinion with the former. Whether future 1éments 
of the organoluetin test recently reviewed by PisfENYÍll prove 
of service in ‘cases of this type remains € seen In 
regard to fundus lesions, miliary tubercles O choroid are 
the most outstanding. As is well knowr ain retinal con- 
ditions have been more or less intimat Oo with tuber- 
culosis, notably the type with defini hlebitic changes and 
recurrent vitreous hemorrhages, b Kiso those cases that show 
miliary aneurysms and TOU rudis patches that occur 
in young adults—the type reco by de Schweinitz and myself 
in 1910, and in 1912 tabulg y Leber; even certain of the 
cases grouped with magsi neration and tabulated by Coats 
showed a definite ad iy and gave a positive tuberculin 


reaction. AT, Te periphlebetic type of retinal disease, 


and I may here(incgude the severe uveitis cases in which the 


fundus structureswefnnot be seen, nothing would induce me to 


use a subc us tuberculin test for fear of a destructive 
vitreous | rhage. I have seen a 1: 1000 mg. solution of 
tuberguy oduce such an intense vitreous hemorrhage that 


the (Nt was blind for four or five months; I may add that 
th r eye was blind at the time he came under observation. 
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From what has been said it might seem that I fail to realize 
the importance or prevalence of tuberculosis; the value in cer- 
tain instances of a tuberculin test, and, while it has not as yet 
been referred to, the value of tuberculin treatment. Such is 
far from the truth; I have simply tried to indicate that it is 
not always a simple matter thoroughly to justify a definite 
diagnosis of ocular tuberculosis, and that in many instances the 
intradermal test in no sense convinces me that the ocular disease 
is tuberculous. There are some, such as Luedde, who do not 
accept that even a focal reaction is in all instances conclusive. 
I believe that the subcutaneous test is the most reliable, but for 
obvious reasons its use has its limitations, I always dread the 
indication that is the most significant; the visible or severer 
focal reaction. As to the value of tuberculin treatment, as 
far as my observation is concerned, one of the most difficult 
things to interpret is the value of a particular type of medi- 
cation, but one cannot look over the literature without noting 
the increasing value placed on the use of tuberculin therapy of 
one type or another, but it demands judicious use and is simply 
an adjunct to proper local and other recognized lines of treat- 
i ment. The authors have fully and thoroughly emphasized the 
M precautions taken to safeguard the patient. I have had no 
experience with the von Ruck vaccine. It has always been my 
| custom to use old tuberculin, and I believe that I have secured 


di good results in certain cases. If we are to err in the size of 
i our dosage, let the initial dose be too small. Lowenstein 
MW recently commented on its value in ocular tuberculosis; he 
rn believes that every case should be treated specifipddly. He 
b speaks of the regression and resorption of proli tive tissue 
| in connection with its use; I have noted a most stg instance 
p of this character. In the acute stages, he s s the use of 
di a nonspecific protein. He believes that t uberculin treat- 
B ment should be kept up for a number ¿O s and that roent- 
mi gen-ray therapy is a powerful adjunc 


Mi Dr. GeorGE S. Dersy, Boston: GC) the great frequency of 
ocular tuberculosis, I am entigely accord with the authors. 
I believe that tuberculosis is ar commoner etiologic factor 
than is usually accepted in country and that focal infec- 


tions have been given e prominence. In regard to the 
cutaneous test, the wrj state: “The type of infection, its 


condition, the respo specific antibodies, whether sluggish 
or inadequate, NN and adequate, the guide to tuberculin 
therapy or oth edies calculated to increase the degree -of 
immunity, des the prognosis or the status of the fight 
between the ividual and the disease, are some of the factors 
reveal the cutaneous test. I referred this statement to 
one Cc) specialists in tuberculosis and received the following 

“I am perfectly convinced that there are altogether 


NE 
any factors entering into this test to make it safe for any 
RX to decide that a quick, sharp reaction for instance means a 


S 
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good response, or that a delayed reaction means a chronic fibroid 
type of lesion with little activity.” This merely shows that 
the value of the response to the cutaneous test is still a matter 
of opinion. One writer is emphatically opposed to the use of 
tuberculin in casés which show active pulmonary lesions, even 
if slight. I realize that the authors of this paper do not use 
the tuberculin in all their cases. Of the numerous articles that 
appear on tuberculosis from year to year, a considerable pro- 
portion are devoted to lauding the curative effects of tuberculin. 
I believe that most of these writers give their patients the 
benefit of the standard methods of treating the disease, such 
as rest, general hygiene, the building up of the patient, the 
removal of obvious foci of infection, fresh air and heliotherapy 
Most papers devote few or no words to general treatment, 
and pages of tuberculin therapy. The result is that the younger 
practitioners and those of little experience are given the idea 
that tuberculin is the whole show, and this is far from the 
truth. It would be a public service if some one would write 
for the ophthalmologic journals a very detailed account of the 
general treatment which it is desirable for us to pursue in 
handling these cases. The authors do not allude to heliotherapy, 
which has come to be a very important aid in all forms to 
tuberculosis. American ophthalmologic literature emphasizes | 
the great value of tuberculin, and I realize that I am taking b 


the unpopular side in saying that after an experience with it of AN 
nearly twenty years, I believe tuberculin is a much overrated PAM 
agent. I think that many of the men who treat general t&ber- P 
culosis would assign a relatively small place to ES of ‘ih 

with "m 


tuberculin. It is impossible to heal animals inoc 

tuberculosis with tuberculin injections. Moreov Qe 
seems to have a favorite tuberculin preparati 
way of using it. Some believe in very min 


ery one il 
mM a special iem 
m 


ses. Lowen- Pn 


stein uses massive ones. Many, dissatisfie tuberculin, are ate 

. wu LT 
seeking help from other sources, such ga Nel} therapy, roentgen Ep 
rays and radium. In Weigelin's ar iclel which he reports "m 


seventy-seven cases followed ove period of from three to A 


seventeen years, the statement i de that the success of a | I 
| 
| 
| 


tuberculin cure is not proved. st of the cases showed a i l| 
transient improvement " the prevention of recurrence. 


Wl 


Igersheimer, who has do uch work along this line, states 
that on the whole “* ific tuberculin therapy does not 


promise the success we might wish.” I believe I am right 
in stating that a person than Carl Von Hess gave up 
the use of tite Von Hippel emphasizes the importance 


shortly pu paper on.ocular tuberculosis, based on a study 
ofa gray sixty-three cases of an average duration of four- 
teene . Some were observed over twenty years, and none 
AN ten years. It seems obvious to use from this study 
th 


nly by observing cases of ocular tuberculosis over a long 


of DO this disease. Dr. Maud Carvill and I will 
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period of years is it possible to get a correct idea of the course 
of the disease. Most patients with ocular tuberculosis, living 
under reasonable conditions, tend to spontaneous healing of the 
attack. This healing may take place in a period ranging from 
two or three months to a year or more. In 4 very large per- 
centage of cases the disease recurs. All but six of our patients 
had recurrences while under observation. Ten had two recur- 
rences; twelve had three; five had four; nine had five; four 
had six; six had seven; one had eight; two had nine; and 
the remaining cases had, respectively, ten, eleven, twelve, thir- 
teen, fourteen, fifteen and sixteen recurrences. Six of our 
patients, a very large number, eventually died of phthisis. 
Tubercul’n in certain cases may help to clear up an attack. 
It is altogether improbable that it prevents recurrences. We 
must recognize the importance and frequency of recurrences 
in these cases, and we must do everything in our power to 
render the attacks milder and less frequent. Only studies of 
large numbers of cases over many years, or better, throughout 
life, will give us a correct picture of the nature of ocular 
tuberculosis and will show the value of the various forms of 
treatment. 


Dr. Matcotm C. Rose, New York: I agree with the author 
that tuberculosis of the eye is a far more common condition 
than is generally recognized. A great number of ophthalmolo- 
gists think that they know how to give tuberculin, but the 
number is less than 20 per cent in this country; there are 
others who think it can be treated by watchful wait\ng, or 
sitting the patient on a hill. This may be O reas- 
ing blindness. The writers speak of ordinary Ži ent. I 
am very much opposed to this. I believe tha Mary treat- 
ment should not be started in eye cases until iO ihalmotog 
has made the Wassermann, tuberculin her tests. Dr. 
Head of Minneapolis has written an in g book on “Con- 
cealed Tuberculosis," but has fail ead a book on the 
chemistry of tuberculin. One e e test that I gave to 
the medical profession more than§¢wenty-five years ago; namely, 
if one finds a patient with a rate of from 100 to 130, 
suspect tuberculosis, not o w, but in three, six or nine 
months from now, in th ntime ruling out heart or kidney 
trouble. Dr. Clyde V yraa has successfully picked out a 
number of vitreo des entioned by the writers for tuber- 
culin treatments. orn blepharitis has yielded to tuberculin 
in some of np» . Dr. Berens has drawn my attention to 
the fact that Qupctensar conjunctivitis is very often tubercu- 
lous. Th writers speak of these patients as having been 
injected O tuberculin. One should draw a distinction between 
do Orn tuberculin and treated, cured, tested, and con- 

REN immune by the aid of tuberculin. I consider the sub- 

ous test the only good test, but advise strongly against 


NT ose of tuberculin. Dr. Mary Dunning Rose and Dr. 
Ve 
S 
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Bullowa of New York will shortly make a report on the 
monocytes in the blood, from work that is now being done on 
the fresh blood by the aid of warm cabinets. They will show 
that a large reaction with tuberculin, and in pneumonia cases 
that are doing poorly the very large increase of the monocytes, 
cause a setback of some months in convalescence. Accurate 
technic is hard to find among physicians who examine chests, 
so I advise having a good roentgenogram of the chest made 
as a help. On page 273 of the Presession Volume, the writer 
starts to distinguish between human and bovine tuberculosis. 
Fifteen years ago speakers at the annual session of the Amer- 
ican Medical Association said that we could not get bovine 
tuberculosis. Ochsner of Chicago reports abdominal cases that 
he considers bovine tuberculosis. I objected; at Atlantic City, 
to the use of the French system, as there were few members of 
this section who accurately and quickly knew what the French 
doses were, but these same ophthalmologists could rapidly and 
accurately state what dose they were giving hy the aid of a 
tuberculin syringe and the system of dilution as laid down in 
Dr. Bonime’s book on “Tuberculin and Vaccines.” I wish to 
remove the idea projected by the authors that one cannot give 
tuberculin. It can be given if one faithfully studies the books 
of Bonime, Pottenger and others. And it is no more dangerous 
than undertaking the treatment of syphilis, which apparently is 
done by nearly all surgeons in every hospital, whether or not 
they have done special work under competent instructors, which 
I recommend, as well as the study previously suggested.« The 
laboratories of the city of New York publish a cir, i of 
information which reads on the first page, fifth aeraph : 
“The undiluted products of tuberculin keep for time if 
kept cold and protected from the light. The (wr dilutions 
keep for at least one month, but the high Wutions should 
not be used after two weeks.” This I put NN a warning to 
ophthalmologists who buy stock SO stead of making 
them fresh for their own practice. Qu olloway's dose of 
1:1,000 is a criminal dose and mag; i e the eye at any time. 
It must be much weaker until ed the point of tolerance 


un 


or ability to make antibodies. s not trained as a homeo- 
path, but with some patients has to give a dose as weak as 


1: 100,000,000,000. 


Dr. Leon SHULY SD Angeles: The reason so much. 


trouble has been er ered with tuberculin is that the men 
Qe to follow out important details in 


using it have u 
its administra) his is particularly true in extrapulmonary 
lesions in wich™tuberculin is of very great value. In the 
diagnosis pur tuberculosis, the cutaneous test, as we use 
it, plays portant róle. We use a special type of test which 
is abs harmless. In a large series of cases, we have not 
01 S untoward results in the use of the Detre test. 
tuberculin for treatment, the cutaneous test is the indi- 
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cator that tells us what the dose should be and how far we may 
go. The test tells us whether we should start low and stay 
low or go high. One must understand the purpose of tuber- 
culin which, briefly, is to produce bacterial immunity; if 

immunity already exists, to increase that immunity, and to 
stimulate circulation in the tuberculous lesion so as to promote 
healing. Not all lesions are alike. Lesions may vary as to 
the extent of involvement and in the degree of degeneration. 
Complications may occur which would aggravate the tuber- 
culous lesion and influence the result. Manifestly, we must be 
careful as to the character of our cases and in the maiter of 
dosage. In the examination of the chest we have invariably. 
found a manifest hilum and peribronchial adenopathy, and that 
is one of the most important points in our examination. This 
can also be verified by the roentgenogram. If the examination 
is accurate, and we watch the details of our treatment, the 
results really are most gratifying, as they have been in this 
series of cases. 


OCULAR PHENOMENA PRODUCED BY 
BASAL. LDESIONS^"OR THE 
FRONTAL” LOBE * 


WALTER I.) LILLIE, “M.D: 
ROCHESTER, MINN. 


In a series of eighty-six definitely proved lesions of 
the frontal lobe examined in the Mayo Clinic, thirteen 
were situated in the basal portion of either one or both 
frontal lobes. In these thirteen cases a definite 
ophthalmologic syndrome was revealed. 

Wilbrand and Saenger* reported several cases of 
tumor of the frontal lobe with unilateral choked disks, 
but emphasis was not placed on ophthalmologic obser- 
vations, and unfortunately perimetric fields were not 
described. They also report having noted a basal lesion 
of the frontal lobe with a unilateral choked disk, and 
mention having seen several other similar cases, but 
again the perimetric fields were not mentioned. [as 
not until Kennedy,* in 1911, reported six UN asal 


lesion of the frontal lobe that the value of ohthal- 
mologic data as an exact diagnostic syfiWrdme was 
properly emphasized. He found “a retrobulbar 
neuritis with the formation of a ce scotoma and 
primary optic atrophy on the side lesion, together 
with a concomitant papilledenga he opposite side." 
In 1916 he? reported a case neurysm of the right 
internal carotid artery prodi*Mg a similar syndrome. 

Nine cases are repo (9) briefly to show that the 
appearance of the fun hs not so important in localiz- 
ing the site of the s is the central scotoma, which 
is always found side of the lesion. 


* From the Se&ion)on Ophthalmology, Mayo Clinic. 

1. Wilbrand, H..“efid Saenger, A.: Neurologie des Auges, Wiesbaden, 
Bergmann, wry 3: 546-547, 1906; part 2, 4: 536-537, 1912. 

2 Kennedy i ster: Retrobulbar Neuritis as an Exact Diagnostic 
Sign of C Tumors and Abscesses in the Frontal Lobes, Am. J. 


M. Sc. 55-368, 1911. 
Ne SM. Foster: A Further Note on the Diagnostic Value of 
R IS r Neuritis in Expanding Lesions of the Frontal Lobes, J. A. 
NS Y: 1360-1363 (Nov. 4) 1916. 
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REPORT OF CASES 


CasE 1.—A girl, aged 15, was brought to the Mayo Clinic, 
Sept. 1, 1926, because of nervousness and headache. She had 
been normal up to the age of 10 years, when she began to 
have a poor memory and her behavior changed. She had 
stopped school at the fourth grade. Three years prior to 
examination she began to sleep four or five days at times. She 
also had had attacks of ataxia lasting for from four to ten 
days. Six months later she had suffered from a generalized 
convulsion and since them had had four attacks. During the 
last two months severe right frontal headache had kept her 
awake, and vision in the right eye began to fail. 

The result of the general examination was negative. Roent- 
genograms of the head disclosed slight increase in intracranial 
pressure. The Wassermann reactions of the blood and spinal 
fluid were negative. Ophthalmologic examination revealed that 
fingers could be counted with the right eye; vision in the left 
was 6/6. The right pupil was larger than the left. Reflexes 
were normal. Ocular movements were normal and the fundi 
were negative. The perimetric fields showed right cecocentral 
scotoma with form and color field normal. The left field was 
normal for form and colors. Neurologic examination gave 
negative data. On surgical exploration a tumor in the right 
frontal lobe was discovered but not removed. Subsequently, 
vision of the right eye was 6/5, and of the left, 6/5. Reflexes 
and ocular movements were normal. The fundi were normal. 
Scotoma could not ‘be demonstrated in the right eye A 

ng are 


Apparently the ophthalmoscopic phone 
dependent on the rapidity of the growth e lesion, 
as choking of the disks did not develop the patient 
was under observation. The possibil; brain tumor 
should not be dismissed because he absence of 
choked disks. Following decgmpfr§sSion in this case, 
the central scotoma in the right) eye disappeared and 
the patient was less dull m@atalt¥. 


Case 2.—A man, aged 20, Ke to the Mayo Clinic, Nov. 9, 
1925, complaining of reg and mental slowness. He had 
noticed gradual reducti energy and aptitude in his college 
work during the pas o) The headache was bitemporal for 
nine months and e eved when the patient lay down or 
bent the head b rd. Vision in the right eye had begun 
to fail eight/ffiohgls previously, and this was associated with 
vomiting ht diplopia. y 

The re oí the general examination was negative. Roent- 
genogrg of the sella showed complete destruction. 
pgrams of the chest were negative. Wassermann 


& the blood were negative. Vision of the right eye was 
and of the left, 6/7. The fundus of the right eye showed 


e 
NS blurring of the disk, and of the left eye, choked disk of 
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Postoperative Record. 2 
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Fig. 1 (case 1) 1: right eye, mild concentric contraction for 
form and colors, cekoceMtral scotoma; left eye, normal for form and colors. 
Fundi normal. Fie : right eye, normal for form and colors; left eye, 
normal for o i colors. Fundi, normal. 
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from 2 to 3 diopters. The right field showed marked concentric 
contraction for form and colors, with a cecocentral scotoma 
sweeping down and nasally. The left field was normal for form 
and colors except that the blind spot was enlarged (fig. 2). 
On neurologic examination, horizontal nystagmus and weakness 
of the right external rectus muscle were noted. Surgical 
exploration revealed a basal tumor of the right frontal lobe. 
There was general improvement following decompression and 
roentgen-ray treatment. 


This case is typical of true retrobulbar neuritis with 
central scotoma, and a concomitant choked disk, as 
described by Kennedy. The term retrobulbar neuritis 
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Fig. 2 (case 2).—Right eye, concentric contrgct D ôr form and colors, 
cecocentral scotoma; left eye, normal for Pus d colors, blind spot 
enlarged. Fundi: right eye, normal; left e QE oked disk, from 2'to 
3 diopters. 


Is used here in its narro sense, meaning normal 
fundus with loss of cen vision due to a central 


scotoma. Following dégtmpression, changes were not 
observed in the righ dus, but the left choked disk 


definitely MEN O 


Case 3.—A m ed 36, came to the Mayo Clinic, July 14, 
1926, pecans Raices A year previously he had been 


struck in th ad with pliers which caused a small scalp 
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The general examination gave negative data. Roentgeno- 
grams of the head, sinuses and chest were negative; blood 
Wassermann tests were negative. Vision of the right eye was 
6/20, and of the left, 6/10. Reflexes and fundi were normal. 
The fields were normal for form and colors. A relative central 
scotoma was found in the right eye (fig. 3). The neurologic 
examination gave negative data. A week later the ophthal- 
mologic examination revealed edema of the right disk with 
hemorrhagic areas, and later definite, bilateral choked disks. 
The patient was sent to the hospital and in the course of seven 
days weakness of the left side of the body with euphoria 
developed and he became somewhat stupid, later to the extent of 
soiling himself. Surgical exploration revealed glioma of the 


Vision: 6 L.E, R.E. 0/4 5 Vision. 
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Fig. 3 (case 3).—Right eye, slight concentric contra or form and 


colors, with a relative central scotoma; left eye, sig GA centri contrac- 
tion for form and colors. Fundi: right eye, ed disk, 1 diopter; 
left eye, normal. 


interior of the right frontal lobe. ae ig this the vision and 
fields remained the same, and "Cy ked disks receded to a 
slight blurring of the disks. 


It 1s interesting to no at choking of the disk can 
develop on the side lesion before there is any 
change in the oppo 


Case 4.—A mf, 34, came to the Mayo Clinic, May 18, 
1926, because of dache radiating from the left side of the 


head to the of the neck for the past four months. He 
had been ined in the clinic, in 1921, when traumatic 


an XS ture and fistula had been found. He had had 


isk. 


pells of blindness, with numbness of the left side of 


trans 
and the left side, lasting a few seconds. 
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The result of general examination was negative except for 
the finding of pus in the urine as a result of the fistula. Roent- 
genograms of the head, sella and sinuses were negative. 
Wassermann tests on the blood were negative. Vision of the 
right eye was 6/6, and of the left, 6/6. The fundi showed 
hyperemia of the left disk. The fields were normal for form 
and colors. There was moderate hyperopic astigmatism. The 
vision in each eye with correction improved to 6/5. The result 
of the neurologic examination was negative. 

The patient returned five months later with loss of central 
vision of the right eye, and headache. The general examina- 
tion was again negative. He could count fingers with the right 
eye; vision in the left eye was 6/5. There was slight pallor 
of the right disk and choked disk of from 2 to 3 diopters in the 
left eve. The right perimetric field was normal for form and 
colors but showed a cecocentral scotoma; the left was normal 
for form and colors (fig. 4). The sense of smell was intact, 
but he could not name the odors. The speed of the arms and 
legs was slightly lessened. The right arm did not swing as 
well as the left. Exploration revealed a glioma of the right 
frontal lobe. Subsequently, vision and field in the right eye 
decreased, so that only a small crescentric nasal isle remained. 


At no time in the course of this case was there any 
edema of the right disk. 


Case 5.—A man, aged 45, came to the Mayo Clinic, Sept. 18, 
1923, because of failing vision in both eyes of threeqmonths’ 
duration. Previous to this, severe headaches had € n early 
in the morning. Two weeks before examinatio RN hád been 
able to read large print with the left eye but barely see 
any print with the right eye. He had ha w vertiginous 
attacks lasting four or five minutes. H been nauseated 
and vomited two days before. Koy of the smell was 


normal. 

The general examination gavel)? ve data except for a 
bilateral hydrocele. RoentgeQeramfs of the head showed 
apparent destruction of the oer clinoids. The Wasser- 
mann tests of the blood an e spinal fluid were negative. 
Vision in the right eye (Ay 6/60, and in the left, 6/60. The 
pupils were irregular (aT reacted sluggishly to light. The 
ocular movement esformal. The right fundus showed 
slight blurring o disk; the swelling was not measurable. 
In the left @ there was a choked disk of from 2 to 3 
diopters, vi igen areas and exudate. The right field 


showed a temporal isle of vision, the left a slight concentric 


contraeN e The left field was normal for form and colors 
(fig. o eurologic examination revealed irritability. 
N triculogram was unsatisfactory. Exploration revealed 


$S 


or of the right frontal lobe. At necropsy an endothelioma 
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Postoperative  Record3 
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Fig. 4 (case 4).—Field Se concentric contraction for form and 


t eye, normal for form and colors, blind 


colors, cecocentral scotor 

spot enlarged. Fund Gy eye, pallor of disk; left eye, choked disk, 

3 diopters. Field 2¢-ri eye, crescent nasal isle of vision; no central 
is 


2/4995 
RAR] D 
NS 


P40* 


"At 


fixation; left eye, nor or form and colors, blind spot enlarged. Fundi: 
right eye, pallor (9) ; left eye, choked disk, 3 diopters. 
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of the dura was found along the base of the right frontal lobe 
and extending over to the left, and atrophy of the base of the 
skull anteriorly (fig. 6). : 


It would be difficult to conclude that choked disk in 
the right eye had ever existed. The case might be 
classified in the group suggested by Kennedy in which 
a choked disk had occurred early with rapidly develop- 
ing pallor and recession of the edema. 

Case 6.—A boy, aged 14, was brought to the Mayo Clinic, 
Oct. 27,.1926, because of headaches. Eight months previously 
he had had an ordinary head cold with fever. Eight days later 
the left eyelids began to swell and soon were swollen shut. 


Vision: 9/69 2 E R Ó GO Vision: 
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Fig. 5 (case 5).—Right eye, small tempor Q vision, no central 
fixation; left eye, marked concentric contr for form and colors; 
blind spot enlarged. Fundi: right eye, ski lurring of disk; left eye, 


choked disk, 3 diopters. 


Two weeks later vomiting be K The swelling in the lids dis- 
appeared and the patient deed to school in one month. 
ecurred with swelling of the left 
arbital (luminal) caused improve- 
onths. Two weeks before examina- 
s again recurred, with fever, headaches 


eyelids and fever. P 
ment, which laste 
tion the former 


The gen y amination gave negative information. The 
Wasserman st of the blood was negative; roentgenograms 


of thesh and chest were negative. Roentgenograms of the 
sinus Closed cloudy frontal sinuses only. Vision of the 
ri e was 6/15, and of the left, 6/60. The pupils and 


rom 3 to 4 diopters with pallor of both disks and absorbing 


NS s were normal. The fundi showed bilateral choked disks 


O 
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edema, with exudate between the disks and maculae. The 
fields showed concentric contraction for form and colors. The 
blind spots were enlarged. There was a cecocentral scotoma in 


the left eye. The neurologic examination was negative in its. 


results. 
Surgical exploration revealed an abscess of the left frontal 
lobe. Subsequently, the vision improved to 6/10 in the right 


Fig. 6 (case 5).—Large e e of the dura at the base of the 
right frontal lobe, TEN the left front lobe (necropsy). 


eye and to 6/1524 A left. The edema of the disks sub- 
sided to less thaÑ 1 Hiopter. The cecocentral scotoma receded 
to a small ce ral scotoma in the left eye, and the blind spots 
were norma olors were recognized peripherally with both 
eyes (fig. O 


SS the only case observed in the Mayo Clinic of 
ao with bilateral choked disk and a central scotoma 
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Postoperative  Record.4 
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Fig. 7 (case 6). i 1: right eye, marked concentric contraction for 
form and colors, spot enlarged; left eye, marked concentric con- 
traction for f colors, cecocentral scotoma. Fundi: bilateral choked 
disks, from § to diopters each. Field 2: right eye, normal for form 
not normal: left eye, normal for form and colors, small 
Fundi: residual edema, each disk, less than 1 diopter. 


and colors, b 


central scgéoma. 
* 
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on the side of the lesion. The large cecocentral scotoma 
first found soon receded, following operation, to a 
small, absolute central scotoma. 


Case 7.—A man, aged 39, came to the clinic, Sept. 27, 1921, 
because of headaches. He had been well until one year pre- 
viously when, in a railroad wreck, he was thrown against a box 
car, striking his forehead. He was, however, able to continue 
his work. ,One month later frontal headaches, throbbing in 
type and more severe with change of position or sudden move- 
ment, came on every three to seven days. The headache came 
on early in the morning, was not associated with vomiting, and 
was relieved by brandy. His upper teeth were removed with- 
out improvement. There was a dull pain in the eyes, with 
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and colors, blind spot enlarged; left eye, crescent isle of vision, no 
central fixation. Fundi: bilateral choked EC) reater pallor of left 


Fig. 8 (case 7).—Right eye, moderate concentri Quos for form 
disk. 


great impairment of vision and s ataxia. His personality 
had changed. He was dull and a etic, and had lost interest 
in his work. Five days befo xamination, small lumps had 
appeared on the forehead a felt better. 

A small midfrontal Ines protuberance was noted on 
general examination. genograms of the head showed the 
absence of a large a bone involving the left frontal bone, 
with erosion of fffe ht frontal. The outlines of the sella 
turcica could not emonstrated. There was a bruit synchro- 
nous with thespulse over the frontal area. The Wassermann 
tests of th d and spinal fluid were negative. Vision of 
the right was 6/20, and of the left, 6/30. The right pupil 
was eM than the left. The reflexes were normal. In the 
ri dus there was a receding choked disk of 2 diopters 

Nor and 1 diopter of swelling in the left, with con- 
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siderable pallor. The fields showed concentric contraction for 
form and colors, and there was a relative central scotoma in the 
left eye (fig. 8). On neurologic examination poor memory and 
attention, arid slight increase in irritability were noted. The 
sense of smell was normal. 

At the surgical exploration a large endothelioma of the leit 
frontal lobe was encountered. Necropsy revealed that it 
extended over the base of the lobe. Multiple dural metastatic 
nodules were noted over both frontal areas (fig. 9). . 


In this case, the ophthalmologic symptoms were sim- 
ilar to those in case 6, which were produced by an 
abscess. One might conclude that the site of the lesion 


-and not the type produces the syndrome. 


the base; dural metastasis over both fro s (necropsy). 


Fig. 9 (case 7).—Large sarcoma of the orn lobe extending to 


Case 8.—A woman, aged cime to the Mayo Clinic, 
Jan. 22, 1926, because of hea and failing vision of seven 
weeks’ duration. The symatonts had become more frequent and 
severe during the last f eeks. Vision began to fail in the 
two eyes at the same N The headaches were bifrontal, but 
predominated on t*Side and the pain often extended to 
the left cheek. nset and decline of the headàches were 
gradual; th from one to eight hours, and occurred at 
intervals ue one to three days. 

The genera examination was negative except for bilateral 
lacerati the cervix. The Wassermann tests of the blood 
and s fluid were negative; roentgenograms of the head and 

¡ere negative. Fingers could be counted with both eyes. 


t 
NS upils were slightly irregular, with diminished reaction to 
t 


The ocular movements were normal. The fundi showed 
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Fig. 10 (case 8).—Right eye, mild concentric contraction for form and 
blue color vision; patient unable to recognize red and green; cecocentral 
scotoma; left eye, mild concentric contraction for form and blue colgr 
vision; patient unable to recognize red and green: cecocentral scotoma. 
Fundi: bilateral edema of each disk, less than 1 diopter. 


Fig. Qv 8).—Diffuse glioma of both frontal lobes extending into 
the NS rtion of each lobe (necropsy). 
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mild edema of each disk, radiating into the retina, with swelling 
of less than 1 diopter in each. The fields showed slight con- 
centric contraction for form, and bilateral cecocentral scotoma. 
There was loss of red and green vision; blue could be seen 
peripherally (fig. 10). The neurologic examination disclosed 
weakness of the right angle of the mouth, paresthesia of the 
left cheek, without objective sensory disturbances, slightly 


". 
Fig. 12 (case see showing both lobes involved. 


ataxic gait, and rmal sense of smell. The patient died 
suddenly in Qa, and necropsy revealed a diffuse glioma 
of the left ad fight frontal lobes (figs. 11 and 12). 


W Det examined this patient appeared to have 
i ritis, as there was only mild edema of the 
d a definite cecocentral scotoma in each eye. 
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Case 9.—A man, aged 38, came to the Mayo Clinic, June 5, i 
1926, because of total blindness. Seven weeks previously he | 
had noticed gradual failure of vision in both eyes. In 1918 M 
appendectomy had been performed, and in 1919 he had lost a 
leg in a railroad accident. Various physicians had made 
various diagnoses, among which was that of brain tumor. He 
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Fig. 13 (case 9).— Basal e ioma under the left frontal lobe push- 
ing the left temperosphen«i over the chiasm (necropsy). 


had not experi eadache, vomiting, vertigo, ataxia or 

| sensory disturbances: 
| The general mination revealed chronic cholecystitis and 
shel Hen oentgenograms of the head and sella were 
seat SR re was complete amaurosis in both eyes. The 
pp idely dilated and stiff. The ocular movements 
al. The fundi showed bilateral choked disks of from 
N diopters, with a few striate hemorrhagic areas. It was 
SN ossible to obtain fields, because of the complete amaurosis. 
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A ventriculogram showed a tumor on the left side crowding 
the anterior horn of the left lateral ventricle to the right. 

On exploration of the left frontal region, an endothelioma 
situated below the left frontal and temporosphenoidal lobe and 
attached to the dura was found. At necropsy, the endothelioma 
was found to be pushing the left temporosphenoidal lobe 
mesially over the chiasm (fig. 13). 


Necropsy was of great aid in explaining the ophthal- 
mologic syndrome in this case. Clinically, complete 
blindness in both eyes associated with choked disks 
without secondary optic atrophy suggests a lesion in the 
middle fossa. Pressure on the chiasm is sufficient to 
produce the blindness, and eliminates the choked disks 
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Fig. 14 (case 11).—Right eye, marked conca contraction for form 
and colors, blind spot enlarged; left eye, NV concentric contraction 
A undi: 


for form and colors, with a central scojgéffm right eye, choked 
disk, 3 diopters; left eye, pallor of disk, ko 3 Ming. 


as the cause. It is also eie to note that the 
ventriculogram localized ¿hé*esion accurately. 

A brief outline of ourteen cases Is given in the 
accompanying tab he last five cases are not 
reported in det ause the history and clinical data 
are similar to already described. Case 3 (fig. 3) 
and case 1 ^14) show similar perimetric field dis- 
turbances; trfiely, a relative central scotoma. Case 10 
© the only one not proved either by operation 
y, but the clinical data are so similar to those 
o£ (M3, which was definitely proved by necropsy, that 
cannot be any réasonable doubt as to the site of 


lesion. Case 14 (fig. 16) also falls into this group, 
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Fig. 15 (case 10).—Right eye, mild concentric contraction for form 
and colors, cecocentral scotoma; left eye, mild concentric contraction for 
form and colors, cecocentral scotoma. Fundi: bilateral choked disks, 
from 4 to 5 diopters each. 
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Fig. 16 (case e eye, mild concentric contraction for form 
and colors, withfa ral scotoma; left eye, marked concentric con- 
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traction for for d colors, cecocentral scotoma. Fundi: bilateral 
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Fig. 17 (case 13).—Right eye, small isle of temporal vision, no central 
fixation; left eye, marked concentric contraction for form and colors, 
enlarged blind spot. Fundi: right eye, marked pallor of disk; left eye, 
choked disk, 3 diopters. 
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Fig. 18 (case .—Right eye, complete amaurosis; left eye, normal for 
form and s, blind spot enlarged.  Fundi: bilateral choked disks, 
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as it is not difficult to picture an extension of the surgi- 
cally encountered glioma of the left frontal lobe into 
the right frontal lobe producing a bilateral central sco- 
toma. Case 4 (fig. 4, second field) and case 7 (fig. 8) 
show similar perimetric field disturbances; namely, the 
cecocentral scotoma, enlarged and involving the tem- 
poral field completely, leaving a nasal isle of vision. 
Case 5 (fig. 5) and case 13 (fig. 17) show that the nasal 
field is completely involved, as the cecocentral scotoma 
enlarges and leaves only a small isle of temporal vision, 
or, still farther, as in case 12 (fig. 18), complete 
unilateral amaurosis. 
SUMMARY 


The early localization of a tumor or abscess in the 
frontal lobes has been extremely difficult from the 
ophthalmologic standpoint and also from the neurologic. 
The usual ophthalmologic data are bilateral choked disks 
associated with good visual acuity and concentric con- 
traction of the peripheral fields of vision. In cases 
of basal lesions of the frontal lobe, rather striking 
ophthalmologic observations may be made which are 
exact enough to place the burden of localization on the 
ophthalmologist. In this series of proved lesions of the 
frontal lobe, more than 15 per cent (thirteen of eighty- 
six cases) could be definitely localized from the o al- 
mologic examination, whereas the neurologic dy were 
not characteristic enough to show that a fonte Of 
which lobe was involved. Loss of the s of smell 
occurred too rarely to be of diagnostic 

The characteristic feature in the ex calization of 


basal lesions of the frontal lobe nd in the peri- 
E 


metric fields. In seven of the fo cases, a definite 
central scotoma was found oet side of the lesion; 
four of these were central mas, and three were 
cecocentral scotomas. If pressúre continues for a time, 
the cecocentral scotoma ges and the peripheral field 
becomes smaller and s until only a small peripheral 
isle of vision rem ither temporal or nasal to the 
fixation point. ype of field was found in three 
cases. If Poss persists, complete amaurosis is 
produced on theside of the lesion, as was noted in one 
case. Wa ilateral lesions, bilateral central scotomas 
shown in three cases of the series. One 
plete amaurosis in both eyes was produced 


b NS t basal endothelioma of the frontal lobe pushing 
INS t temporosphenoidal lobe mesially to press directly 


SÀ 
SO 
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on the optic chiasm. This is an extraordinary complica- 
tion and cannot be considered part of the usual ophthal- 
mologic syndrome. Chiasmal lesions can produce 
scotomatous field defects similar to these, but bitemporal 
defects for form and colors are associated with the 
scotomatous changes, and are rarely associated with 
choked disks. The fundal changes are not so charac- 
teristic. In seven cases there were bilateral choked 
disks, while in only four was there a normal or pale disk 
on the side of the lesion with an associated choked disk 
on the opposite side. In the other three cases, the con- 
dition of the fundi varied from bilateral pallor of 
disks with some blurring, to a slight blurring of one disk 
and a definite choked disk on the opposite side. Appar- 
ently there is no definite sequence in the development of 
the choked disk or pale disk, as a few cases were 
examined when the fundi were absolutely normal, and a 
few days to a week later an early choked disk was 
found, either beginning on the side of the lesion before 
the opposite side was affected, or just the reverse. 
Again, the normal disk had become pale, without evi- 
dence of edema of the disk developing on the side of the 
lesion. Nine of the fourteen cases showed evidence 
of bilateral edema of the disk during the period of 


observation, which would suggest that a retrqbulbar 
picture, with a concomitant choked disk is n ¡E usual 
condition. x 
CONCLUSIONS 
1. Basal lesions of the frontal lobe e localized 


accurately from the ophthalmologic dination. 

2. In a unilateral lesion, hong central or ceco- 
central scotoma, associated wi ner a normal, pale, 
atr ophic or choked disk, is ralateral normal cen- 
tral vision and choked dis characteristic. 

3. Ina bilateral ee teral central or cecocentral 
scotomas are present Grad with bilateral choked 
disks. e 

4. Basal eS ie frontal lobe are common (15 
per cent), an SS: diagnosed as readily and as 
accurately fp Imologically as chiasmal lesions. 


ABSTRACT OF DISCUSSION 


Dr. Nninc RóNNE, Copenhagen: In connection with the 
pepét Dr. Lillie I take the occasion to show a couple of 
SS of a condition that originated in a case of glioma in the 


At frontal lobe. Besides the glioma was found an aneuryism 
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on the right anterior cerebral artery. The condition of the 
eyes was a double sided choked disk with a total initial blind- 
ness in both eyes developed a few days before the choked disk. 
In the chiasm in this case I found a large formation of plaques 
which extended obliquely through the chiasm from the one 
visual nerve to the opposite tract, and in the left visual nerve a 
similar sharply outlined plaque was situated in the region of 
the optic canal. It may be thought that this case is rather dif- 
ferent from the cases showing a central scotoma mentioned by 
Dr. Lillie, but in my opinion the condition is quite the same. 
I interpret this case as a very severe retrobulbar neuritis, the 
central scotoma being veiled by the total blindness. The choked 
disk resulted from an existing pathologic condition in the trunk 
of the optic nerve, such as is occasionally seen in severe cases 
of retrobulbar neuritis, which in relation to the other symptoms 
are quite typical ones, and when a brain tumor does not exist, 
the formation of plaques is, in my opinion, not only the charac- 
teristic anatomic feature of retrobulbar neuritis in the sclerosis 
multiplex where this condition is well known, but also it is the 
common base of all the different kinds of this disease. I may 
mention only that a formation of plaques is shown in cases of 
idiopathic retrobulbar neuritis (Wilbrand and Langer) and in 
cases originating in the nasal sinus (Birch-Hirschfeld). The 
formation of plaques is not bound to the bundle of macular 
fibers only; the central scotoma arises because the axis cylin- 
ders of the macular fibers do not have the same resistance 
against the loss of this medullary sheath as the peripheral åpnes. 
The usual spontaneous «healing of the retrobulbar 1 1t15) is 
explained by the adaptation of the macular fibers o o Oss of 
their medullary sheaths. In my opinion, the cer scotoma 
in tumor of the frontal lobe is of the same ng as in the 


Q sibility exists 
sess of the third 


sult in bitemporal 
ask Dr. Lillie how 


sinusitis—a retrobulbar neuritis. Of course, th 
of a pressure at the chiasm by the dilate 
ventricle, but this condition, I think, 
defect in the visual field. I should 1 


he explains the central scotoma in $s cases. 


Dr. Emory Hı, Richmond, * If to the well known 
ocular syndrome diagnostic lesions pressing on the optic 
chiasm, which usually are pj y tumors, we may add another 
ocular syndrome, establish diagnosis of frontal lobe tumors 


at the base, a very NX lé^addition has been made to the 
diagnosis of these AM e lesions, and one which will surely 
be appreciated byth urologic surgeon and by the neurologist. 
It would seem fig) Dr. Lillie's paper that such an ocular syn- 
drome may, besgstablished. A composite picture of frontal lobe 
tumor is s eq si the individual who is very much disoriented, 
and wh O double choked disk, badly damaged vision, intra- 
crat NS extending until the motor area is involved, some 
Í SN akness, and the sense of smell apparently not lost or 
A) to an uncertain degree; usually, also, there is a history 
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| of unusual jocularity or facetiousness in this individual, entirely 
contrary to his former characteristics. Such a picture scarcely 
allows a charting of the fields with great accuracy. Whether or 
not in my small number of cases, the frontal lobe tumors have 
originated at the base, I am not sure. I have seen them late 
when they were very extended, and it has been a question 
| whether or not any pressure at the base of the brain has 
occurred late or early. If Foster Kennedy’s explanation that 
early pressure causes the greatest injury to the maculopapular 
bundle because of its greater vulnerability is correct, it will be 
interesting to know whether, with recovery in such cases, when 


ie choked disk has receded and when the intracranial pressure 
* has been relieved by operation, there is again a central scotoma. 
ho I wonder what Dr. Lillie's experience has been in that respect. 
" It must be that there is, however, a greater possibility of getting 


pa accurate fields than we have thought. Dr. Lillie pictures central 
scotomas in eyes in which the vision reduced to counting fingers. 


lii That must be difficult, but of course not impossible. 
{id Dr. GEORGE E. DE SCHWEINITZ, Philadelphia: To the Gowers- 
bi Paton-Kennedy syndrome Dr. Lillie contributed an admirable 
the confirmation. Although Dr. Lillie does not discuss in detail the 
lisen general symptoms of frontal lobe tumor, as he is dealing par- 
| cicularly with the ocular syndrome, it may be interesting to 
Pur! emphasize the fact that in many frontal lobe tumors or lesions 
i certain. general symptoms are present, which, indeed, are 
ity referred to in Dr. Lillie’s case histories. Of these, the most 
vey important symptoms are disturbance of intellection andloss of 
Gr the power of concentration. It is also an wen that, 
Con together with headache, in certain types of sinusiti icularly 
| | where there is a combination of frontal sinusiti lesions of 
fer the spheno-ethmoid, a somewhat similar set of Gatos obtain ; 
mn namely, frontotemporal pain, often of v vere character, 
pra distinct failure of concentration and o M tained concentra- 
itl tion, a great deal of vague intellec Kran: and some- 
n times a form of mental dstarbandg YN h, for the sake of a 
J single word, I will call a formGef Yflancholia. In these cir- 


combined influence of front&’ sinus and sphenoid-ethmoid 
A disease, with a central or entral scotoma, ipsolateral to the 
sinusitis, without a lesi 1 the opposite side; in other words, 
a condition of affaá asis analogous to that which is pro- 
duced by the CS syndrome and which was present ‘to a 


certain a Gage first one of Dr. Lillie’s cases, in which 
ro 


dd .,. 

| ^ cumstances, then, may be a x ulbar neuritis, caused by a 
I 

I 

f 

f 

f 


| the choked qisk$period was delayed as the process was not 
I sufficiently nged. I am aware that this is infrequent, but 
Wi des tae AX an experience of my own, it is possible, and for 
| a tim oduces an element of uncertainty in the diagnosis. 
| Las well aware that if a careful analysis of the scotomas 
I SS ade, such as Dr. Rgnne has so beautifully demonstrated 


s numerous papers, we could find no difficulty in reaching a 
lil 
| DY 
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correct diagnosis, or in reconciling differences in the progress 
and general manifestations of the two disorders. And yet, as 
stated, I have seen competent observers puzzled, especially when 
in one case sinusitis and frontal lesions coexisted. 


Dr. H. M. R. Lannxis, Philadelphia: I have seen two cases 
which represent certain points of interest, both of metastatic 
growths, as far as the brain was concerned. The first patient 
was' a woman, aged 24, in whom, six years before, the left eye 
had been enucleated for an exophthalmus produced by an 
endothelioma of the nerve. Conditions improved and the patient 
wore an artificial eye with satisfaction and comfort until about 
six months before I saw her, when it was noticed that the orbit 
was beginning to fill in. About a month before I saw her she 
had been unable to wear the artificial eye. On examination, the 
right eye was found to have normal vision and to be sound in all 
respects. The left orbit was filled with tissue which seemed to 
be vascular; the conjunctiva was very edematous, as were the 
lids. Consultation with Dr. Pancoast decided us to implant 
radium blocks on the lids, and needles were inserted in incisions 
in the orbit. They were allowed to remain from 4:30 p. m. 
until midnight. That was done, June 2, 1921. July 17, there 
having been no change in the conditions, the process was 
repeated. I did not see the patient again until October, when 
she stated that immediately after the radium treatment she 
had been nauseated and had vomited. . The vision of the right 
eye had become decidedly blurred, and she had lost complétely 
the sense of smell. When I saw her, the vision ve 
1/60, and a very large central scotoma was present, at id 
not, however, extend beyond the 10 degree line. ThéAlísk was 
pale, but there were no other changes. Exentgeétn of the 
orbit was advised, and this was done in Noven Hnthout any 
resulting complications. The patient or teen months. 
At autopsy, a large frontal lobe growth wa d. The second 
patient was a woman, aged 54, who on ge had noticed 
a lump in the right breast. Dr. O land found that it 
was inoperable. Irradiation was ised, and Dr. Frederick 
Hutton has been treating her eve nce. Three weeks before 
I saw her, in January, she ngt9ced a distinct blurring. of the 
right eye. The vision of 14% was 5/60, which, however, 
with the myopia correct e to 5/15. The left eye with 
the myopia corrected plus. There were no structural 
changes in the glo he pupils were rather sluggish to 
light. On examfha with the perimeter a central scotoma 
of the right eyexy*h a distinct cut in the lower portion of 
the field, wa und. The sinuses were normal, as were» also 
the struct NX ound the base of the skull, including the sella. 
But abs Q at the roots of four teeth were found. These 
four, SQ ver extracted without improvement. March 17, 
sl NN seen again. The left eye had been blurred for one 
eM nd a relative scotoma for white and colors was found in 
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this field. One month later, the vision of the right eye was 
cut to 1/60, and of the left eye, to 5/15. At that time, the 
| roentgenogram of the skull showed that the sella was very 
| distinctly involved. The patient was seen last one week ago. 
| At that time the vision of the right eye had been cut to hand 
| motions at 1 foot, and with the left eye she could count fingers 
| at 1 foot. The disks are now becoming distinctly gray. I 
l think that there is no question, considering the clinical features 
| 

| 


and the roentgenograms, that our second patient also had a 
frontal lobe growth. 


| 
Il Dr. WALTER I. Lititz, Rochester, Minn.: Dr. Hill men- 


|. 

ie tioned that in frontal lobe lesions with mental changes the 

14 perimetric fields are not dependable. "This is true, but there are 

14 patients with only the ability to count fingers in one eye in 

m whom a central scotoma is very readily mapped out. Dr. 

e Rgnne has asked the cause of the central scotoma. I have no 
11.0 definite answer, except that it must be due primarily to pres- 

E sure. Just how the pressure affects the maculopapular bundle 

Tul without affecting the other fibers is perhaps best explained by 

ni his statement that the maculopapular bundle is the easiest 

rd affected of the fibers in the optic nerve: This also holds more 

| : or less true in chiasmal lesions. We know that in very early 
if chiasmal lesions the greatest field change is in and around the | 
c blind spot encroaching toward the macula. Cushing explains 

Bee | i this on the basis of pressure plus traction plus intoxication pre- | 
"t ceding the growth of the tumor. Whether just one or all of 
L4 these play a part I am unable to say. We are doiite some 

Bt pathologic studies on the nerves in two of these «S but as 

m yet have nothing to report. Dr. de Schweinitz ns cases 
IT i of sinusitis with a syndrome more or less simj the basal- 

E frontals, which must, of course, be thought ANI the history 
zu of our cases shows progression which, i thognomonic of 
lo brain tumor. In inflammatory conditigfh using retrobulbar | 
m neuritis, the course is more or | d, and the defect is | 
am almost immediately noticed, and ©) o regress instead of 
| progress; whereas in brain tuners ither in the symptoms or 
1) objective observations, there Cy! finite progression. All these 
a cases did show progression, ne presenting a few mental 

| changes before the eye d s were noticed. The earliest field 
lil defect found was a OS central scotoma, which progressed 
"I to an absolute centgal4gotóma and then a cecocentral scotoma, 


ni finally leaving a N isle of temporal vision. Dr. Hill has 
asked wheth of the central scotomas improve. In two 
cases we ai provement In one patient there was an abso- 
Il lute cecocentraf scotoma in the right eye; following a decom- 
l pressiot Kation her vision in that eye returned to 6/5 and 
ll a cen scotoma could not be demonstrated. In another 
| 
| 


pag ith an absolute cecocentral scotoma, following the 
tion-of the abscess, the vision improved to 6/15 and the 


Sea scotoma decreased in size, leaving a small absolute 


| SY central scotoma. 
E s 


THE O RETHAEMOTOGIC: NEEDS (OF 
THE ANTERNIST 


HARLOW BROOKS, M.D. 
NEW YORK 


I think there can be no question that the field of 
ophthalmology is the best tilled and best understood 
branch of medicine. More than in any other specialty, 
ophthalmologists have probably most nearly exhausted 
the field. Ophthalmologists, more fully than any others, 
have met their problems and solved them so far as their 
solution is humanly possible with the light that science 
and art now afford. 

Most of us look on opthalmologists with envy. There 
is no sheaf of death certificates lying in a drawer of their 
office desks. In considerable part they can see what 
they are doing ; and while their work demands a degree 
of finesse and a high grade of technical skill approxi- 
mating that of the artistic violinist, they perhaps rgore 
than most of the profession are able to EN to 
accomplish according to a standard which few nists 


can undertake to equal. 

I sometimes wonder whether the ver gers 
of the work of ophthalmologists and Ohuv ely nar- 
row field to which it 1s applied does or ake them feel 
like Alexander, and that they es wish to go, 
like Caesar, over into some ngge nd more unknown 
Gallia. I hope that I may st t some such new con- 
quest in the few remarks that ‘make. 

Perhaps it is this ver v C Ee of the ophthal- 
mologist's knowledge eads me to come here today 
with something of pfaint, with a call out of Egypt, 
as it were, for t N lp for which St. Paul appealed. 

Opin tipo a in no small part contributed 
to medicine in eral. Their methods and accomplish- 
ments haveGoy en incalculable in value to the whole field 
of ir | oni They have made themselves indis- 
regi the neurologist, for, in the words of the 


NS ophthalmologist has mastery, as it were, over 
indow of the soul." Internists have stolen some- 
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what of the ophthalmologist’s thunder, for where is the 
internist who would pretend to represent adequately the 
study of circulatory or renal disease, diabetes or gout 
who does not obligatorily carry in his consulting case 
that marvelous little instrument which enables us nearly 
to peer into the most vital mechanism of the central 
nervous system ? 

In yet another direction ophthalmologists are to be 
congratulated. Their work is so open, so obvious, so 
striking and the demand for near perfection so great 
that it, more than any other field, is that which 
the untrained and unskilled will, perhaps, avoid most 
definitely. 

A fault lies with the perfection of the skill of 
ophthalmologists. So technical have they become, so 
independent in their methods, that they have, to some 
-extent at least, in part divorced themselves from the 
general profession. They, more than most, are inde- 
pendent from the other branches of medicine, at least 
in the opinion of the lay public, and therefore have per- 
haps mingled less with the internist professionally, less 
with the surgeon, the urologist or dermatologist, than 
we who call ourselves internists. 

There is only a narrow line of cleavage between the 
general practitioner and the internist. The latter may 
be really considered as a general pracition ON has 
entirely eliminated the surgical art from e, actice, 
though by no means may he ever elimi from his 
knowledge some familiarity with the E surgery, 
to which he must often delegate hi apeutic tasks, 
and with even the technic of whies e must retain a 
considerable degree of familiarg 

With ophthalmologists, tl O specialized technic 
and type of work causes it Se: such that all too little 
of its methods and purpos&gJare comprehended by the 
general man. This nO way throws ophthalmologists 


perhaps too much cy rom the needs of the general 


profession and, respects detrimental to them, 
separates them N from it and the problems to 


which they O contribute more, were there a 
closer bond\of Jneed apparent between ophthalmologists 


and interaists. : 
My pose in this paper, then, is to redeclare the 
dep T ce of internists on ophthalmologists and their 


and art, and at the same time to emphasize some 
N e facts, well understood and commonplace to 


| £ e 
ES 
AS 
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internists, which are of bearing on the work of the 
ophthalmologist, from which a clearer understanding on 
the part of the ophthalmologist might ‘assist both to a 
better comprehension of several problems of importance 
and interest to us all. 

It is always well for us to comprehend the basic fact 
that no organ or system of the body stands independent 
from all others, and that the most minute functioning 
of any integral part of this very complex system is 
often of great importance to the whole. To cite a 
commonplace example, there is the close relationship 
between the gastro-intestinal tract, particularly of the 
familiar symptom of nausea, with disturbances of vision. 

I wish to call attention to the problem of the occult 
infections, a subject that is now of paramount interest to 
the profession, if one may judge from the tremendous 
amount of recent literature on the subject. So direct 
and so easy of detection and correction are the occult 
infections originating from the tonsils, the sinuses and 
the teeth that the relative importance of these sources of 
infection has become such that outside the field of gen- 
eral medicine all too little attention is paid to the other 
numerous and quite as frequent occult foci of infection 
existing elsewhere. 

The internist is alone likely to recall that .QXcult 


infections originate with at least equal freque m 
the gallbladder, the other sinuses of the SUCIO 
as the mastoid, from the intestinal tra e endo- 
cardium, the bronchi, the joints and , and the 


numerous possible foci in the genital 
The internist realizes that the e source of any 
occult infection can be smid Y? by the careful 
exclusion of these other ON Ossible foci, and it is 
always saddening and a dis it to the profession to 
have promises of relief o ase and symptoms from 
the obvious and simple ests of suspected teeth or 
tonsils, when the may robable seat lies frequently 
beyond the reac NS dicine, perhaps in the endo- 
cardium. Henc is that I always regret it when ` 


specific reco ations are sent me, unless indeed 
the specialist imself carefully considered and elimi- 


nated etes numerous possibilities. It has always 


seemed ient to me when the ophthalmologist states 
in hi rt on any case that the eye status suggests 
ha ibility of some occult infection as etiologically 
rned. 


EN 
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The internist is, as a rule, much concerned as to 
the ophthalmologist's opinion of the possible or probable 
relationship which the eye lesion bears to general dis- 
ease in order that he may then search for and eliminate 
any such general factor. He is not as a rule particularly 
concerned with the mere mechanical defects of vision 
present, for he relies on the ophthalmologist to prescribe 
the proper measures for their correction, but he does 
very much appreciate an opinion from the ophthalmol- 
ogist as to. the probable relationship which any eye 
condition may bear on general disease or on the prob- 
able productions of symptoms or signs which are likely 
to be thought due to some general process. 

This presupposes, of course, a broad knowledge on 
the part of the ophthalmologist of symptomatology and 
general disease; but this is a knowledge which the 
ophthalmologist is properly supposed to have, and, com- 
ing from a specialist in the diseases of the eye, it bears 
a particularly significant message to the practitioner. 

Too frequently I find that we send our cases to the 
ophthalmologist without a shred of history. I believe 
that this is sufficient grounds for a proper resentment on 
the part of the specialist. Were we dealing with the 
surgeon, the urologist, the neurologist or even the der- 
matologist, he would expect at least a sketch 4f the 
general history, which I am certain is of qui ge 
value and interest to the ophthalmologist as other 


practitioner. 
Ophthalmologists are not mechaniciaNgas are ocu- 


lists or opticians, but physicians. existence of 
a hyperglycemia, or a hypertens he presence or 


absence of a syphilitic pee f a Wassermann 
reaction, I believe is quite ag,imtp6rtant to the ophthal- 
mologist as to any other igitnr It is not to be 
expected that the ophthalrsélogist should go so inti- 
mately into the hist Qi previous infections, for 
example, and yet I well imagine that without this 
the ophthalmoloqs y be unable to give a proper 

interpretation e eye conditions present. 
DU ed and require from the ophthalmolo- 
gist an opini¥eof this kind, and it is very helpful to us 
when t Gphthalmologist is able to state to us the prob- 
able KS) ig of such a condition on the eye status and 
OS st perhaps the line of treatment, if not special, 
is most likely to assist in the clearing of the 


NS defect. 
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A problem of great frequency in internal practice is 
that of exhaustion, either from overwork, from over- 
emotional stress or perhaps from dissipation. Not 
infrequently it is the eye that appears to bear the brunt 
of this exhaustion, and the advice of the ophthalmologist 
as to such probable relationship and of the necessary 
steps for the conservation of the eye and the relief of its 
symptomatology is of much more than mere passing 
value to the physician. I am not aware that studies 
have been made by ophthalmologists of the effects on 
the eye of prolonged exhaustive states of a general 
character, but they are doubtless of great importance, 
at least from the standpoint of the patient and that of 
the man who seeks to give him relief. Closer consulta- 
tion between the specialist and the practitioner is most 
desirable in this group of cases. 

The average internist is only vaguely appreciative of 
the effects, permanent or transitory, of the exanthems on 
the eyesight. We are in need of a more authoritative 
statement from ophthalmologists not only for the 
recognition of these conditions but also as to the proper 
manner of their prevention and treatment when they 
develop. I imagine that a lack of knowledge on this 
subject has resulted in needless eye disease in a,good 
many instances. ş 

It is rather unusual that the ophthalmologi «$: lled 
on to express an opinion or to give advice Q Oi 
normal infants and children, unless ome obvious 
and usually gross eye defect is manifes his is not as 
it should be. Unless I am misi ed, the early 
institution of the proper care o ye in infancy or 
early youth may result in the 9 of eyesight in a 
good many instances. Of coKse, every obstetrician and 
general practitioner ennt importance of eye care 
to prevent gonorrheal ig$ection, but how many of us 
appreciate that the early recognition of some 
ocular lesion may y in the prevention or cure of 
some defect likel ecome, 1f unrecognized, irremedi- 
ANET Ate O vould say that the ophthalmologist 
should assed right to state proper ocular hygiene 
such as is delránded by the dentist for the care of the 
teeth; a phthalmologists have generally and satis-: 
factori nsidered and asserted the importance of this 
rel , I am unaware of it. We internists commonly 
NS er only during the early school years the eye 

bs ects that may be of tremendous importance to the 
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youth or adult. I doubt very much whether most 
pediatricians are any more competent to pass on such 
highly technical matters than they are qualified to cor- 
rect local disease of the nose and throat. I believe that 
both practitioner and pediatrician should be constantly 

on the lookout for early eye defects, and that they ` 
should be immediately referred to the ophthalmologist. 

I feel also that, from the standpoint of the internist, 
ophthalmologists have not sufficiently emphasized or 
stressed the necessity of an eye examination from a 
qualified physician as a part of the annual physical 
examination of all healthy persons. Frequently, a com- 
plete monolateral amblyopia has been discovered quite 
accidentally late in life. The importance of the early 
establishment of the eye status seems to me quite com- 
parable in importance to the examination of the heart, 
“especially when the integrity of sight becomes an 
important matter in the selection of an occupation, or 
when the question may arise late in life in the course 
of some medicolegal controversy. 

Many a young man has found himself unable to 
establish himself in an occupation for which he may 
have devoted years of preparation because of some 
unsuspected defect of vision. Such instances are fre- 
quent in the examinations for West Point ard the 
Naval Academy, or in the examinations of arti ¿Son 
ists, certain textile workers and the like 1 h, for 
example, a correct valuation and normal co erception 
is essential to success. 

The internist practitioner is too ung) eciative of the 
symptoms and signs of eye exhaustfox he must rely on 
the ophthalmologist for his M and some 
ophthalmologists should mo efully instruct their 
patients on this important pA or acquaint the family 
practitioner with the conditi 

There still remain n subjects of great importance 
for the combined stu the internist and the ophthal- 


mologist. Som so problems are quite impossible 
of solution unle N combine our efforts to a far greater 
extent than E Pome in most hospitals and clinics. 


The very c ex problem of the classification of the 


. migrainesdasuch a subject. Even a slight improvement 


of th wledge of either of us in regard to this 
tanteo and frequent complaint would be welcomed 

+ . B 
wD all and by a host of suffering patients. Let .us 
in the future for a more close association in 


Aen between the internist and the ophthalmologist. 
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The protean subject of seasickness is another problem, 
the solution of which will probably depend on associated 
work between internist, ophthalmologist, aurist and 
neurologist. Seasickness is a joke only to those who do 


_not suffer from it; it is a discredit to the profession that 


so little has been accomplished in its prevention and 
relief. 

For the internist, one of the most appreciated and 
needed services which the ophthalmologist can render 
in the study of any case is the recognition, especially the 
early recognition, of arterial disease. As we all know, 
early arterial disease is often first, apparent in the vessels 
of the retina and the conjunctiva. With many practi- 
tioners this is an observation noted with infrequency and 
considerable technical difficulty. Every report from the 
ophthalmologist, it seems to me, should include a state- 
ment of the condition of the retinal vessels. It is true 
and unquestioned that the changes in this field of dis- 
tribution may poorly or not at all represent the general 
or specially distributed forms of arterial disease 
throughout the body; but the relative frequency of 
early changes in the ocular vessels is high and it may 
often serve as a warning and an indication for early 
correct hygiene, treatment, prevention or stabalization 

» 


of a most serious condition. 
I fully appreciate that it is not for me to sgh e 


mote from the eye of my brother practition en the 
personal beam is apparent in the teaching trhods in 
vogue in the undergraduate instructiar (0$ the medical 
student ; but it does seem that I may afSeSt be permitted 
to say "Et tu Brute.” It appea wie that in many 
of the undergraduate B e chair of ophthal- 


mology the instruction is app tly designed from the 
assumption that the poor an 9vergorged medical stu- 
dent is to be made into expert ophthalmologist in 
addition to specializing ep ier, chemistry, physi- 
ology, research, me nd surgery. Can he not be 
taught along such that he will better appreciate the 
relationship o ye to the general body; that while 
he should recdgnife the more serious special eye diseases, 
his know]e will be chiefly along the lines of the reac- 
tion of na to general disease and the prevention of 
eye di , and that he will fully realize that the eye is 
SS of the general body? Any information he 
NN ceive until he elects to take up this specialty as a 
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life work is merely designed to equip him to save injury 
to the eye and to recognize that period and condition 
when the practitioner should call in the consultant. 

It appears to me that there is not a sufficiently close 
professional relationship, in most institutions at least, 
between the internist and the ophthalmologist. In our 
medical societies we do not sufficiently discuss matters 
with each other, and in our researches we have not suf- 
ficiently considered the needs one of the other, with the 
result that we have not pooled our interests more fre- 
quently. Let us hope for such a day. 

At a recent medical meeting a great electrical com- 
pany, which has long identified itself with research along 
many lines of pure science, as well as mere electricity, 
gave an exhibition of lighting methods which was to 
most of the members of the meeting a startling revela- 
tion. Several of the demonstrations exhibited problems 
that were of tremendous importance to the physicians 
present, who were closely identified with the needs of 
industrial advancement. 

It seems to me that every physician, both in his 
personal and in his professional capacity, is keenly inter- 
ested and concerned in the tremendous problem of light 
engineering. Architecture has made great strides along 
the lines both of art and of utility in recent yeas, but 
all too little has the work been censored and ised 
by the inestimably greater problems o itation, 
longevity and the economic values of th cer. 

The problem of lighting is basica e of health 
conservation. Many ‘of our newer iios beautiful, 
utilitarian and economically ENS NS present, none 
the less, a lighting system um on that reflect the 
art of the architect, the sn the’ artisan and the 
arrangement of the Acer Wi gineer, but very little of 
the skilled wisdom of that ofession which should be 


best prepared to igs to the protection and con- 


servation of the h and of eyesight. I know of 
libraries, even NN libraries, and of innumerable 
schools which CS rovided with lighting systems which 
are wonde O) every respect except that of light. 
There are n libraries and school rooms which would 
be pr ote rejected on this basis by the painter or 
OS r by the weaver, engraver or skilled artisan 

industries. 

eems to me that this is a field which should lie 
Ney within the province of the ophthalmologist. It 
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appears to me that the Section on Ophthalmology, with 
the tremendous power of the parent body back of it, 
should take an active interest and to a considerable 
respect a controlling power over much of this question 
of lighting. A recent medical building in my knowl- 
edge, devoted to the advance of medical practice and 
science, presents a system of lighting devised by the 
architect and the librarian, and in the consideration of 
this subject, so far as I have been able to determine, the 
large sprinkling of ophthalmologists associated in this 
great project was not asked nor in any special way con- 
sulted as to effects on the eyesight of the system of 
lighting installed. Should this be so? 

What are the effects on the human eye of the various 
forms of artificial light on which we are almost obliga- 
torily compelled to depend, at least in the great cities? 
Might not definite and authoritative researches along 
these lines come under the control of ophthalmologists ? 
Many studies along these lines are now being conducted, 
but almost exclusively by physicists and lighting 
engineers. Are these men, unaided, competent to 
answer the all-important questions as to the effects of 
artificial light of various kinds on the human eye and 
other portions of the body? Even the musician is now 
studying the effects of light in the production of tic 
sound effects. Are we not remiss in not tdikxg Jan 
active part in such researches? Many of our Overies 
in this direction have been the result of nce or of 
observations incubated by the physicia: 

I am informed by a certain great San organiza- 
tion in lighting engineering, for tha Quid becoming 
a specialty of engineering, that sSistance would-be 
welcomed. I have been told bx those qualified to know 
that there are certain shee artificial light which 
engineers have found to e angerous and destructive 


of human vision. Do 
and have ophthalm O), sufficiently instructed the 
profession and th c at large as to these facts ? 


There is no AD n whatever but that legislation on 
these questio y sooner or later be directed by all 


of the larger cBfhmunities as it already is by some. Is 
such les Bn to be dictated by ophthalmologists, who 
ROMA, rom the humanitarian standpoint and from 
that uman efficiency, or is it to originate from 


SE and its engineers ? 


EN 


almologists know of them, - 
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Along this line of thought, every physician, every 
student ‘and, indeed, every progressive.man and civiliza- 
tion itself is very dependent for a proper continuance on 
the printed page. I realize that a tremendous economic 
problem is tied up with this matter, but which is the 
more expensive, eyesight or paper pulp? Most of us 
are familiar with many medical journals and books, even 
standard textbooks which are exceedingly difficult to 
read because of the type, spacing, color of ink and paper 
which are utilized. Most physicians are now largely 
dependent for their reading time on that in which they 
travel from home to hospital, or from clinic to patient. 
If we are to read at all, it must be for many of us in the 
street cars, on the trains or in our own motors. lama 
sufferer from his state of affairs, and I can only say 
that I have been in considerable part compelled to select 
for my professional reading journals and books which 
permit a reasonably easy perusal under the very faulty 
conditions of light that exist in these conveyances. 

Cannot ophthalmologists insist, at least in their pro- 
fessional publications, on a style of type and a sufficiency 
of spacing that permit easy reading and therefore easy 
accessibility and utility? It seems to me that this lies 
well within the province of the ophthalmologist. I 
wonder how many ophthalmologists have been c 
as to the type, paper and spacing of their own 
official publication? How many as opht 


and therefore as physicians much concer the pre- 
vention of disease, which is now th t motif of 
modern medicine, endorse pre ples of the 


printer's craft? | 

The quiet library and the e are for very few 
of us who earn our living fr ractice of our pro- 
fession. We must read, Oo ead we may, between 
patients or on the way aboratory to clinic. Can 
we not induce our hers to give us books and 
pamphlets of such nd weight that they may be 
carried convenie wh our consultation bag or in our 
overcoat poet) NS seems to me that internists and 
physicians ON ral have the right to look to ophthal- 

S 


mologists t for a good example, and so far as my 
sad ex ce goes, I have not observed any startlingly 
better of ‘textbook or reprint on ophthalmologic 
suhi than characterize the publications of the intern- 


Ñ the surgeon. 
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Perhaps my accusation is wrong. It is entirely pos- 
sible that ophthalmologists have all been most actively WI 
concerned in these problems and reforms which, it 

appears to me, are so peculiarly their right and function. 
If so I must argue another wrong to the internist and to 
the profession at large that ophthalmologists have not 
told us of it. 

I wish to point out what is perhaps a natural fault of 
the inevitably narrowing effect of specialization in that 0 
ophthalmologists infrequently take an acttive part in the : Ii 
presentation of their phases of research in general Em 
medicine bodies. I do not think that there is another Mi 
single topic of medical work on which the large bulk of | 
practitioners is less instructed than in ophthalmology. 
We are all of us, I think, far better informed as to the 
work of the chemist, the bacteriologist, even that of the 
physicist and engineer, than we are with the dominating 
problems which are the ophthalmologist's and which m 


should be matters of at least more common knowledge TI 
tous. Perhaps it is only in the great cities that we who Wi 
are occupied with the problems of general medicine T 
know so little of what ophthalmologists are doing, and < UN 
of the great influence which ophthalmologists are doubt- d 
less exerting in the pushing forward of scientific | Al 
medicine. T 

I am afraid that some of us have been too PX: o "i 
allow the mere mechanician, the oculist or ay ician '] 


to dictate for us the sort of glasses that w 
for example, instead of referring the ion as a nay 
matter of course, to the ophthalmol I should IA 


welcome a closer association. with Q’ thalmologist, ih 
and should like to hear more ‘romai general medi- . I 
cal problems, in public health 1h educational pro- ' Tl 
gress. I think that for o od ophthalmologists i 
should mingle more with ys até that they should play | 
a more important róle 1 Qi study of broad medical 


' subjects. 
That id are generous of their service 


is well attested b reat names in the profession who | 
are listed as ep specialty. Is it not possible for | 
ophthalmologis give us more of that light on general 
topics whi s come to them from the careful tilling 
of their jal field ? | 
Th teriologist, the physicist, the chemist, the | 
p NN ist, the psychiatrist, the laryngologist, the | 
PAN even the entomologist, have of late given, and do : | 
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constantly give, us information of tremendous value. 
Can not ophthalmologists increase their service to us in 
like manner, so that we may act more clearly in the 
tremendous field of internal medicine in which so many 
eye problems constantly appear ? 


47 West Ninth Street. 


ABSTRACT OF DISCUSSION 


Dr. E. L. V. Brown, Chicago: Dr. Brooks has touched on 
a large number of interests which the internist and the 
ophthalmologist have in common, and has very properly 
warned us of danger lest we become too narrow in our 
specialty. He has mentioned many ways in which we may 
more fully do our part. He has also criticized his fellow 
specialists who refer cases to the ophthalmologist with no 
word at all about what has been found. He feels that as 
definite a statement as possible should accompany the patient, 
and with this I am sure we are all in the heartiest accord. 
About the reverse of the process, there will probably be less 
complete agreement among us; namely, the extent to which 
the ophthalmologist should express his opinion of the etiology 
of any given case. For example, in a given case, say of 
active acute choroiditis due, in the opinion of the ophthal- 
mologist, to syphilis or tuberculosis, or possibly to focal 
infection, it is sufficient (to quote the author) "when the 
ophthalmologist states in his report that the eye status sug- 
gests the possibility of some occult infection a PON ically 
concerned.” In other words, if we do more tha Move st that 
the eye status suggests the possibility of this at etiology, 
we are in that measure prejudicing the opinj the internist. 
With this view of Dr. Brooks I think mo us will, on sober 
reflection, fully agree. For certainly 1 times our opinion 


is an embarrassment rather than_a . My-own view is 
rather that no suggestion whatévet ould be made to the 
internist unless the condition gf feefeye conclusively points to 


some one etiologic factor “O no other. 
Dr. THomas H. CURTIN, w York: Dr. Brooks’ paper 
1 to ophthalmologists not only to 
fully for the etiologic factors in 
ocular disease, as s the physiologic disturbances, but 
also to discover NS lightest deviation from the normal in 
the ocular a 1s which may facilitate proper diagnoses 
in some eee conditions. The ophthalmologist 
has for ye recognized the fact that the eye is just one 
small «9^ of the great human system; also, that for the 
most ND any eye disease is simply a local manifestation 


of e general systemic or focal infection. The relationship 


is a timely one. It is a 
study cases a little 


general medicine, as well as the various specialties, has 


SS n fully recognized by the ophthalmologist, and the assis- 


nce of these various branches is requested day after day 
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to clarify some obscure eye condition. This state of affairs 
is so well recognized today that in most of the larger eye 
clinics there is an internist in daily attendance to consult with 
and advise the ophthalmologist on these many preplexing 


problems. Our laboratories are fully equipped, and we are: 


alive to the aids which we receive through its reports on the 
blood, urine, tuberculin and Wassermann tests. Can as much 
be said for the medical profession at large? The popular 
impression of the laity and of many of the medical profession 
is that the ophthalmologist is a man who fits glasses; his 
powers to investigate or to diagnose general pathologic con- 
ditions through his special field are given little credence. 
His consultation work with his medical confréres is rather 
infinitesimal; in fact, in my own experience many patients 
are referred to their family physician for the treatment of 
conditions which were not discovered until the patient visited 
his ophthalmologist for eye examination. On the other hand, 
the ophthalmologist should have sufficient training and knowl- 
edge to observe general bodily conditions that are associated 
with his particular work. As Dr. Brooks suggests, courses 
should be given in the undergraduate schools on medical 
ophthalmology, particular stress being laid on the relationship 
between general medicine and eye diseases. Young physicians 
should be discouraged from taking up the specialties until 
after at least five years in the general practice of medicine. 
Dr. WirrtraM Benepicr, Rochester, Minn.: Dr. Brooks 
. stated in his paper that there seems to be a cleavage between 
ophthalmology as it is practiced and internal medicin X. 
is studied, and that probably this cleavage is the 
greater skill and intensification on the part of th o 
mologist and a lack of interest on the part of internist. 
I believe, however, that the internist’s interes ophthalmol- 
ogy is inereasád 4 in proportion to the tebe interest 
in internal medicine, particularly on the di stic side. We 
have found, since giving more c reports' of the 
ophthalmologic conditions in patiegts are under general 
examination, that the internists ai nore than doubled their 
interest in any individual case. Q) have only to remember 
that our own work is based rely on the work of men who 
were not particularly oph logists: that it was Clifford 
Albutt who gave us the hoked disk” as the equivalent 
of the German “Stav NE,” and that it was Gull and 
Sutton who laid they wtindwork for the study of the retinal 
vessels in hypeftensien and in hypertensive disease which 
has later allowed Joster Moore to separate the retinitis of 
arteriosclerosf$;and has enabled us to differentiate the retinitis 
of malign o which can be diagnosed only by 


relationship of the internist for the explanation of 


the. aid ophthalmologist. We have to look forward to 
the c SN 

cl NN n the retina and changes in the optic nerve which 
NN from a kidney disturbance. We must ask him to 
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explain to us why increase in blood urea produces violent 
changes in the retina three or four days after the occurrence 
of this increase of blood urea.. There are numerous instances 
in which the internist gets his clue as to what to look for 
after his conversation with the ophthalmologist, and while I 
agree with Dr. Brown that we may be misleading in attempt- 
ing to dictate to the internist the direction toward which his 
investigation must go, at the same time we must not delude 
ourselves that we are absolutely ignorant of those physical 
conditions which bring about visual changes in the fundus 
and in the adnexa of the eye. I believe that we can be of 
the greatest value to the internist by suggesting that he look 
for this or look for that, because the eye indicates it and the 
indications otherwise may be absent. 


Dr. Greorce Derby, Boston: I entirely agree with what 
Dr. Brooks has said about the desirability of the ophthalmol- 
ogist coming into very close relationship with the internist. 
In the East, many patients are treated in the hospitals, and 
the conditions are not, as far as cooperation goes, entirely 
good. Either we have the eye department of a general hos- 
pital, which is the tail of the dog, one might say, being one 
of the smaller departments and getting the last choice on 
everything, or we have our large eye hospitals separated from 
the general hospitals, and in those it seems to me it is 
extremely difficult to get into close consultation relations 
with the physicians, neurologists or surgeons whom we need 
to consult. The Massachusetts Eye and Ear Infirmary has 
a building in the corner of the grounds of the Ma husetts 
General Hospital, and yet the importance of a 
tation relationship with the other branches of 
seemed so great to us that we are now buildjffe 


nsul- 
icine has 
new struc- 
be established, 
the outpatient 


and which will be under the same B 
department of the Massachusetts Gen ospital. That will 
mean that we will simply have tos our patients upstairs 
or along the same floor to the le” departments of the 
hospital, and that we, too, age up to those other depart- 
ments to discuss these 9191 h the men with whom we 
wish to talk them over. ady we have instituted joint 
clinics with our neurol department with which we have 
very close relationshi nce a week we meet with the 
neurologists, at wi ting various cases of interest are 
brought up. We Ws to establish such a relationship with 
the medical 9 ent, and perhaps with some of the other 
departments(in ghe future. 


cO 


O 
Y 
wl 


THE CRY STALLING SLENSS SYSTEM 


JOHN O. McREYNOLDS, M.D. 
DALLAS, TEXAS 


AN APPEAL TO THE GENERAL PROFESSION FOR 
CLOSER COOPERATION IN THE WORK 
OF THE OPHTHALMOLOGIST 


For many years I have been impressed with the 
conviction that ophthalmology was too remotely sep- 
arated from the activities of the general profession, 
and that there is a need to stimulate, even though in 
a slight degree, a spirit of mutual interest and coopera- 
tion. It is far from my purpose to indulge in any 
criticism of the general practitioners, but rather to sug- 
gest an extension of their field of labor in harmony 
with their scientific attainments and well developed 
sense of professional responsibility. Ophthalmologists 
appreciate very sincerely the attitude of the general 
profession in so completely delegating to them every- 
thing that is comprised within the generally accepted 
realm of ophthalmology. So many times have cdl- 
leagues in general medicine proclaimed their i 
of ophthalmologic problems that I wish 
occasion to assure them that ophthalm 
welcome most heartily a closer cooperakida/on the part 
of the general profession in the wo ND eir specialty. 
Indeed, it is difficult for the no) practitioner or 
general surgeon to get away efir: Y from all respon- 
sibility in connection with op almology. It is the 
general surgeon or the fam physician who most 
frequently sees for the time patients with ocular 
defects, and throughor course of these pathologic 
conditions, the op ofogists feel the necessity of 
constant consultati nd conference with those who 
are interested general welfare of the patient. 
They realize t they must keep in close touch with 


general medine, in order to appreciate and manage 
judicious varied problems that especially confront 
them, 


ti 


the fact is recalled that, with the single excep- 
On traumatic defects of the lens, all other lenticular 
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changes have a systemic background, it must be remem- 
bered at the same time that the lens is not an isolated 
structure independent of the rest of the body. There 
is no other anatomic structure that is so distinctly 
mathematical in its form and function as the crystalline 
lens, and its correct, normal, physiologic action is 
always dependent on the concurrent action of the gen- 
eral processes of nutrition. The lens can be studied 
as a distinct anatomic entity, and yet it must receive 
its vitality and its usefulness through the nutrition 
derived ultimately through the blood stream. 
Ophthalmologists feel that it is quite necessary that 
the general profession should be in close touch, not 
only with the factors involved in lenticular changes, 
but also with the prognosis which so intimately concerns 
the patient. The patient always desires to know what 
the outcome of any lenticular changes will be, and the 
ability of the ophthalmologist to fulfil the expectations 
of the public and the profession will depend in large 
measure on the intelligent cooperation of the internist, 
and a full appreciation of the difficulties and possibili- 
ties involved. If the patient is assured by the internist 
on whom he has learned:to lean confidently for depend- 
able counsel that a certain definite result is sure to 


follow, and it is found on careful analysis these 
expectations cannot be realized, a most dis in$ dis- 
appointment will many times result. Th ‘function 
of the lens is to refract the rays of lig such a way 
that a clear image of an object is fo n the fundus, 
and if, for any reason, there is urbance of the 
receiving areas of the eye, th mount of surgical 


dexterity can avoid failure, 

I appeal to the generalXprofession to share with 
ophthalmologists more of (y work and more of the 
responsibility. I am cgmwinced that this would redound 
to the credit of the 1 profession and to the benefit 
of the public. who can fathom the deep seas 
y and internal medicine could give 


of serology, OS $ 
a very help rice to practical ophthalmology if he 
b 


would onl€ divést himself of the notion that the eye 
is clearl ond the domain of his proper activities. 
The al practitioner is the only one, perhaps, in a 
posit) Xo warn the patient of the perils confronting 


A case of ocular trouble. He is the one who must 


h 
SN te measures of relief or overcome the error of 
N acid inaction. It is his knowledge of the prognosis 
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in ocular disease that must give to the patient a measure 
of his danger and a measure of the reasonable hope he 
may cherish. 


SUGGESTIONS TO: OPHTHALMOLOGISTS CONCERNING 
SOME OF THE UNSOLVED PROBLEMS 
AWAITING DEFINITE SOLUTION 


I am impressed with the fact that the time is ripe 
for a renaissance of careful investigation into the 
anatomic and physiologic phases of ophthalmology. 
Never before in the history of the art have there been 
such a large number of enthusiastic men devoting their 
lives to the practice of ophthalmology, and yet it is 
possible that the overwhelming proportion of these men 
are directing their efforts toward the immediately prac- 
tical and financial aspects of the work. The profession 
is not crowded with the pathfinders who would measure 
up to the standards of Helmholtz, Liebreich, Donders, 
Knapp, Landolt, Javal, Tscherning, Fuchs, Noyes, 
Bowman, Critchett, Agnew and a host of other bril- 


liant men of past generations, as well as the illustrious | 


line of scientific men now receding from the field of 
active labor. 

There are opportunities today for making cameful 
investigations that have never been equaled in ye 
vious era, and the most beneficent practical r, SN will 
follow from a still more accurate knowl of the 
anatomic and physiologic facts still to be eloped. 

At this time I do not know of ap bject more 
urgently calling for thorough inv tion than the 
crystalline lens system. It XO) practically the 
entire realm of intra-ocular surg*a3/ because almost all 
intra-ocular surgery hinges DNUS questions of lenticu- 
lar opacities and TO Wi @ nai the first compris- 
ing all the aspects of ract, and the second the 
important subject of ücoma. In this paper, my 
discussion will be Bp ed chiefly with the lens and 
its ligaments ; NE of the different functions 
of the ligam ould seem reasonable to substitute 
for the cone) accepted term “suspensory ligament" 
the more ggmprehensive term of “compound ligament 
indicating the different functions of the 
bers composing this ligamentous structure, 
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fying the form of the lens to accomplish its work of 
accommodation, and to some extent in binding together 
the ciliary processes. 

The circumlental space across which these ligamen- 
tous fibers stretch is an important gateway for the 
intra-ocular fluids in the anterior segment of the globe. 
The permeability of these structures is vital to the 
maintenance of a normal intra-ocular tension and a 
normal nutrition of the lens, and hence involves the 
integrity of the globe itself. 


COMPOUND LIGAMENT OF THE LENS 


As a part of this introductory study, I am presenting 
specimens mounted in gelatin, illustrating the lens sys- 
tem in various species of animals from crustacea to 
man. By means of the binocular, wide-field microscope 
of Bausch and Lomb, it is possible to get a wonderfully 
clear stereoscopic picture of the ligaments of the lens. 
These ligaments will be available for examination in 
the pathologic exhibit arranged by this section. For 
the projection on the screen of the microscopic features 
of the ligaments, I wish gratefully to acknowledge the 
cooperation of Messrs. Bausch and Lomb of Rochester, 
N. Y., and of Mr. Charles E. Arnold of Dallas. 

The illustrations clearly demonstrate the pr the 
ligamentous bundles and their place of inggXuop into 
the capsule of the lens, on the one hand, a e ciliary 
body on the other hand. It will be obsef that those 
bundles attached to the anterior s of the lens 
constitute by far the most impor broup, and that 
they pass forward from the peg(eyór portions of the 
ciliary body, emerging from(th9 Wepressions between 
the ciliary processes RON from the apexes of 
the processes themselves. © se bundles are narrowest 


at their ciliary cee PA and spread out fanlike as ' 


or capsule of the lens, with 

almost as far forward as the 

bers that pass to the posterior 

capsule and to the equatorial zone 

shorter, and have a more intimate 
th the ciliary processes themselves. 


they approach the 
which they are b 
pupillary area. 
aspect of the 
are fewe 
connection 


Thé a certain amount of interlacing of these 
be they pass in different directions, but in a 
condition they do not constitute in man anything 
oaching a membrane that would enclose a definite 
ace, such as was formerly called the canal of Petit, 
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a term employed to designate a | supposed triangular 
space bounded by the lens on the inner side, by the 
anterior ligamentous structures in front, and by the 
posterior ligamentous structures behind. In disease 
conditions these bundles of the compound ligament may 
be so closely pressed together as to form a barrier to 
the passage of fluid from the posterior to the anterior 
segment of the globe, in this way constituting in con- 
junction with the lens an impervious diaphragm sep- 
arating the anterior chamber from the posterior 
chambers. In such conditions, the fluid secreted by 


Fig. 1.—Attachment of suspensory hon dn NS. illustrating extent 
to which attachments advance over anterio ule, and also origin of 
attachments posterior to ciliary ZO 


e forward the lens and 
nd the cornea, thus reduc- 
ior chamber and crowding 
the root of the iri he filtration angle. This illus- 
trates the signifi of the ligaments of the lens in 
the ats Cas, rtain forms of glaucoma, and raises 
the question ao the value of operative procedures 
that woult Eve to open up with safety this impervious 
O thus enabling the aqueous to gain free 
acces ne anterior chamber and reestablish an equal 
teng between the anterior and posterior segments 
N globe. A microscopic examination of these liga- 


the ciliary processes would_d 
its ligaments toward the i 
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ments will show the characteristic changes correspond- 
ing to those I have observed clinically as a result of 
age. In other words, in younger subjects the liga- 
mentous fibers are seen as perfectly homogeneous, 
shining, translucent, faintly amber-tinted bands, while 
in older subjects a marked granular degeneration can 
be clearly distinguished which explains the increased 
fragility which renders them easily broken in the vari- 
ous intracapsular operations for cataract. Under the 
| microscope these broken ligamentous fibers, when 
T stained with various reagents, resemble in miniature 
M the battlefield of Verdun at the close of the late war. 
I In some of the lower animals the ligaments of the 
l lens are more or less completely blended with the vitre- 
li ous, so that they do not stand out in discrete relief as 
i in the human eye, and they leave the ciliary body j 
l definitely posterior to the ciliary processes. 


THE CRYSTALLINE LENS 


| Some interesting observations can be made on the 
| essential characteristics of the lens itself, and in this 
i study I have considered not only the lenses of the lower 
" animals but also the lenses of the human subject at 
I) various ages and in varying stages of opacificatien. I 
E am presenting herewith 200 cataractous hu Qc 
p: which I have tried to study with unusual 
i have all been removed in the unbroken 
d the eyes of private patients who gave fyevevery Coop- 
AN) eration and facility in securing cot 
DL! accurate measures of diagnosis. 
"i of my regular cataract wor i include only the 
i lenses recently removed wifgit™the capsule. All the 
| patients have been ides 0 careful systemic inves- 
tigation with especial eMfnce to the cardiovascular 
system. Roentgenogr have often been taken of the 
nasal accessory sin d the teeth. The direct exam- 
inations of the ave been made with the ophthal- 
| moscope, retin Ne, ophthalmometer, Gullstrand’s slit | 
| lamp and fhicydscope, tonometer, perimeter, and the 
usual subje¢se tests for visual acuity and errors in 
refract? The operative procedures and the subse- 
ee of the cases, with their treatment, have 
he y recorded, and the visual tests have been made 
ervals after the patients were discharged. I have 


n trying to analyze the records, in order to arrive 


ES 

Ea 
S 

AO 


CRYSTALLINE LENS 213 


at some conclusions that would be of value. I must 
admit, however, that my work has just begun, and 
many important problems will require the united and 
protracted efforts of many hands and many minds. 
Indeed, it would be in keeping with the spirit of humil- 
ity born of conscious imperfections if I should forebear 
to give any of my impressions, but on the contrary 
frankly confess that my labors have been an inquiry 
rather than a conquest. 


Fig. 2.—Ciliary processes in aie: and origin of the zonula fibers 
in the depressions between S lary processes; also the fan-shaped 
character of the bundles. Q 

It will be ob NS that the lenses presented vary 
within wide Imin size, in color, in form, in texture 
and in the de of opacity. Some of them were old, 
dense, ke ken lenses; others presented varying 
grades morgagnian type. Some were intumescent 
and, ained large areas of transparent cortex, and 
f different ages from the third to the ninth 
N eror life: 


o 
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In examining the fresh lenses of young animals, it 
is evident that they possess, while within the capsule, 
the highest degree of elasticity, but when the capsule 
is removed the lens substance exhibits quite a different 
characteristic. This feature can be more properly 
termed plasticity rather than elasticity. With the cap- 
sule removed the lens can be molded into any shape, 
and its disposition is to continue in this shape rather 
than to return to the original form. The essential 


‘feature of elasticity of a solid body is its tendency to 


recover its shape or volume when distorted. A fluid 
is distinguished from a solid by the absence of perma- 
nent resistance to forces tending to produce a change 
of shape; that is to say, the sheer modulus of a fluid 
is zero. I have already observed, also, in making cap- 
sulotomy operations for cataract, that the lens substance 
as delivered in fragments has the characteristics of 
glue, tending to adhere to adjacent structures and to 
maintain with relatively little resilience the form com- 
municated to it by external pressure. The lens capsule 
itself when stripped from the lens, exhibits a diminished 
degree of elasticity, but when the lens is contained in 
the unbroken capsule this combination fulfils the charac- 
teristics of elasticity in a remarkable degree. 

When the behavior of human lenses removed within 
the capsule for incomplete cataract is aser irik- 
ing fact is that these lenses become mol O as to 
facilitate their passage through the c incision 
during their expression and tend tgkémain in this 
altered shape after removal from (s except in 
those cases in which the capsul ere or less com- 
pletely filled with the lens 2.9 lens fluid, so that 
the tension of the capsule igo: tained, in which con- 
dition the ovoid form of ntire lens is beautifully 
preserved. 


It is frequently Bye that when the fluid contents 
of the capsule been partially or completely 
absorbed, the NO ill become definitely wrinkled, 
and hence fail isplay any marked elastic properties. 
In morgagyfia taract, partial or complete, the chief 
elasticity d ds on the fact that the capsule is ren- 
dered ore or less tense by the fluid contained in it. 
Mreous is likewise an important part of the 
ne lens system, and its physical character has a 
‘important bearing on the operative procedure that 


uld be indicated. The appearance and the position 


YE 
Se 


CRYSTALLINE: LENS 215 


of the lens are useful diagnostic factors in estimating 
the state of the vitreous; and in conditions of degen- 
erated vitreous with fluid consistency with a deep 
anterior chamber and with a shrunken lens, expression 
methods of delivering such lenses are fraught with 
unusual difficulties, because of the fact that there is no 
longer.a resilient vitreous to serve as an effective sup- 
port in sliding the lens. forward through the corneal 
incision. A capsulotomy in such cases will not yield 
the desired result, but a fine lens hook introduced behind 
the lens will extract it safely and without difficulty. In 


Fig. 3.—Eye of an ox, showing h thé"ligaments of the lens are 
blended with the vitreous anteriorly riginate definitely posterior to 
the ciliary processes. Iris and cilia rócesses completely removed. 


this connection, an im 
ence of a fluid vitre 
tion. In intumes 
tense suspens 


t study would be the influ- 
the function of accommoda- 
nses with a normal vitreous and 
ments, the delivery is most readily 
accomplishe IT morgagnian cataract the favorable 
action of fjltimf the lens to facilitate its extraction is 
nullified* s extreme compressibility and the absence 
of the acteristics of a solid. Under such circum- 
stands he capsule of the lens will usually be found 
nd resistent, while the ligaments of the lens have 

ly undergone granular degeneration, and conse- 


quently are exceedingly fragile. In this form of 

cataract it is easier to rupture the inferior fibers of the 

zonule, thus causing a tumbling of the lens, so that its 

lower margin is delivered first through the corneal : 

incision. | 
My observation has led me to the conclusion that the | 

zonula can be successfully ruptured without rupture of 

the capsule or the anterior hyaloid membrane, and the 

lens thus extracted in its entirety with considerable 

certainty in practically all patients after the age of 50. 

The zonula is usually so tough in the fourth decade of | 

life that this procedure is possible of accomplishment, | 

but with considerable difficulty, while in the third decade 

of life it is almost impossible, and for the earlier years, 

absolutely impossible. Therefore, it must be concluded 

that this beneficent procedure is applicable with relative 

certainty after the age of 45, and that prior to this age a 

capsulotomy operation, together with a partial extrac- | 

tion, will offer the best means of securing vision. After 

the capsulotomy operation, absorption of the remaining 

lens substance continues for an indefinite period afte? | 
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e the healing of the corneal wound has been completed; | 
? and if the vision remains impaired by opaque capsule | 
ly to a very marked degree, a discission of this mem- | 
i} branous obstruction will probably secure FEE en fg jon. 

i My experience has led me to look ome 

f apprehension on undertaking to remove i aumatic, 

r" cataractous lenses, because of the factfWDht I cannot 

b measure how much inflammatory r n had taken 

d place at the time of the injury, and quently cannot 

E foretell so well the liability tov recurrence of the 


inflammatory processes when tl 18's removed. Other 

hi things being equal, the veryXsmall lenses are naturally 

very difficult to remove, e by traction with a lens 

hook or forceps. A w Ot caution must be given to | 
patients with very 4&7 lenses and fragile zonules, 
because the dislQca f such lenses can easily pre- 
cipitate a violen of acute glaucoma. 


| It is very OQ ry that the members of the general 
| profession Es a recognize a few outstanding facts in 
| relation e prognosis. First, it is impossible to 
| guaran iscta vision in any case, but in the over- 
| wheliry proportion of cases the chances are all in the 

DÉ vision. Second, when everything has been 


in the way of careful investigation and the most 
NS instaking procedure, the final result may be nullified 
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by the occasional occurrence of expulsive hemorrhages 
spontaneously developing from the choroid. So far it 
has not been possible to foretell the probability of this 
dire disaster, as it hinges on the fragility of the blood 
vessel walls in the uveal tract; and, while such an 
occurrence is extremely rare, it must in every instance 
be taken into consideration. Third, with reference to 
infection, ophthalmologists can now confidently expect 
practically to eliminate the danger of exogenous infec- 
tion. But there are other cases of endogenous infection 
that may develop weeks or months or years after a suc- 
cessful extraction, and these endogenous infections are 
so elusive in their character that they may. baffle the 
most painstaking systemic investigations. Fourth, as it 
stands today, I believe that patients can be told that an 
operation for cataract may be successfully performed 
at any time when the opacity of the lens has reached 
such a stage as to prevent the patient from following his 
usual occupation. 


MECHANISM OF ACCOMMODATION 


An interesting and extended discussion of the ques- 
tion of the mechanism of accommodation has been 


presented by Dr. Luedde* of ‘St. Louis, His apas 


considers especially the views advanced by nas 
Young, Cramer, Donders, Mueller, Helmholtz ngen, 
Voelckers, Schoen, Tscherning, Beer, Gros , Hess, 
Heine, von Pflugk, and Thomson He n? tis 


lts of these 
y to commend 


recent paper so clearly sets forth the 
various scientific researches that 1 ne 
his essay to careful consideration will content my- 
self with a brief reference t iews expressed by 
Helmholtz, Gullstrand and Tserning. 

In his treatise on physioloGi) optics, Helmholtz says: 


“There is no other subjq@,in physiologic optics about 
which so many antag C opinions have been enter- 
tained as concernin accommodation of the eye. 
DURAS tO Eb de by which the deformation of 
the lens is prg@tikeg, no one has yet been able to answer 
this to Y certainty.” He lays down the follow- 
ing knowngghanges that occur in different parts of the 
eye durite accommodation : 


ct 


UA pil contracts in accommodation for near vision and 
QA Or far vision. 


. Luedde, W. H.: Am. J. Ophth. 10:15 (Jan.) 1927. 
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2. The pupillary margin of the iris and the center of the 
anterior surface of the lens move forward slightly in incipient 
accommodation for near vision. 


3. The anterior surface of the crystalline lens becomes more 
convex in near vision, less convex for far vision. 


4. The reflex in the posterior surface of the lens likewise 
becomes somewhat smaller in accommodation for near vision. 

According to the suppositions of Cramer and Donders, the 
iris and the ciliary muscle produce the change of the form of 
the lens by increasing the pressure in the vitreous body and 
on the outer margin of the lens in such fashion that only the 
center of its anterior surface behind the pupil is free from the 
increased pressure. It is possible that the increase in convexity 
of the anterior surface of the lens which Cramer noticed first 
might be explained on this basis. 

On the other hand, the change of the shape of the lens, as 
shown by the writer’s measurements, cannot be explained 
without the aid of some other force. The lens could not 
become thicker in the middle as a result of the hydrostatic 
pressure acting on its posterior surface and edge. Such a 
pressure would tend to cause the equatorial plane of the lens 
to bulge forward and, consequently, to make its posterior 
surface flatter. 

An assumption which would appear to avoid this difficulty is 
that in the passive, far seeing state of the eye the lens is 
stretched by the zonule attached to its edge. The folds of the 
zonule pass outward and backward from their insertionqon the 
capsule of the lens, thereby forming sheaths for € iliary 
processes, and are attached to the posterior extrem) f*these 
processes and to the ciliary muscle, where they y coalesce 
with the hyaloid membrane, retina and cay 

It would seem that the changes in form lens could be 
explained on this basis. Besides, it is press y easy to change 
the form of the lens in dead eyes by SY Y the zonule. 


Gullstrand, commenting on nethod of accom- 
modation, says: K 


There have been plenty of Cie: on these subjects, but, 
so far as the forward dis ment of the anterior role of the 
lens and the change of ature of the anterior surface are 
concerned, the re NS) be considered as only partially 
reliable. 

Hitherto, n O has been definitely known concerning a 
change of nity of the posterior surface of the lens during 
accommodati 

Takin: v account the above sources of error, the only 
definit fusion that can be drawn from this investigation 
is wo yet there is no proof of a change of position of the 


NR r surface of the lens in accommodation, and that the 


SS ture of the posterior surface of the lens increases in 
commodation, though to a very slight extent. 


> 
SO 
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Next to the change of curvature of the surface of the lens 
and the increase of thickness of the lens, Helmholtz attached 
most importance to the contraction of the pupil accompanying 
accommodation. 

The edge of the lens has been observed to become broader 
in the iridectomised eye during accommodation and after the 
administration of drops of eserine, but no definite conclusions 
can be drawn from this fact. Up to the present time, nothing 
positive is known as to a decrease in the equatorial diameter 
of the normal lens during accommodation. . . . Moreover, 
the relaxation of the zonule on contraction of the ciliary muscle 
is definitely established. 

Very recently Hess published new results of comprehensive 
studies of the mechanism of accommodation. These have 
shown, in the first place, that accommodation in reptiles and 
birds takes place in an essentially different way; for the 
peripheral portions of the anterior surface of the lens are 
flattened by the pressure of the intrinsic musculature on the 
part of that surface in front of the equator, whereas the 
portions around the anterior pole become more highly curved, 
so that in the enucleated eye an accommodative increase of 
pressure takes place. 

At last Hess succeeded also in fixating the act of accommoda- 
tion in the human eye, with two patients just before death, by 
using eserine in one eye and atropine in the other. In one case, 
the eyes were enucleated ninety minutes after death and 
hardened for eighteen hours in formalin. In the other i 
they were enucleated twelve hours after death and 
fresh. After sectioning in the equatorial plane, it v 
by observation and measurements from the side of 
humor, that both the diameter of the lens and tl 
the ring formed by the summits of the ciliar cesses were 
smaller, and the notching of the edge of MENS ss noticeable, 
in the eye treated with eserine than in that d with atropine. 

What change of form the anterio e of the lens will 
undergo on relaxation of the vx rS of the zonule, no 


AUD 


one can say a priori, except that it% certain that the curvature 
of the central portions must ine) ' But whether the entire 
form tends then to become m erical or hyperbolical defies 
conjecture at the present ti . Hence, it is indeed quite 
possible that the periphe o of the anterior surface do 


become flatter in ac 

In 1894, w — in Paris, I had the pleasure 
of meeting Tch ON in the laboratory of Javal in the 
Sorbonne. G5 at time he had just completed his first 
publicatió French of his new theory of accommoda- 
tion. al his reauest I? translated into English a 
imary of his conclusions, in which I said: 


cReynolds, J. O.: Tscherning's New Theory of Accommodation, 
. A. 22: 396 (March 17) 1894. 
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I have been told by Dr. Javal and others that Tscherning's 
theory of accommodation has not yet been published in the 
English language, inasmuch as it has just appeared for the 
first time in the Archives de physiologie, published in Paris. 
I therefore thought it might be of interest to the medical pro- 
fession in America. 1 shall not undertake to give a complete 
exposition of this theory, but only a brief résumé of its most 
important features. I will say, however, that the conclusions 
to which Dr. Tscherning has arrived have been the outgrowth 
of a vast deal of very careful study in the laboratory of Javal 
in the Sorbonne, and from my limited personal acquaintance 
with him I would judge that his inquiries have been conducted 
in the proper spirit of scientific investigation. His numerous 
experiments on the lower animals and his accurate observations 
on the human eye by the aid of the aberroscope and ophthalmo- 
phakometer (specially devised by him) have furnished him 
with the data upon which he has founded his new theory of 
accommodation in opposition to the well known theory of 
Helmholtz which has existed so long. According to the latter, 
the increased refractive power of the eye during accommoda- 
tion depends upon a relaxation of the suspensory ligament, 
which allows the lens to assume a more spherical form, and 
this relaxation of the suspensory ligament is brought about by 
the contraction of the ciliary muscle. Now Tscherning’s view 
is quite different from this. He holds that one action of the 
ciliary muscle is to render more tense the suspensory ligament, 
thus giving to the lens by an active and not by a passive process 
a form which is responsible for the augmentation of ifg Xefrac- 
tive power. Tscherning's theory not only seems ta ayn the 
mechanism of refraction in the human eye but also); pplicable 
to the various modifications of refraction obser the lower 
animals. For example, in the case of fishes @&erystalline lens 
is perfectly spherical in a state of repose, QM hence could not 
become more spherical during accommgd@qph, which would be 
required by the theory of Helmho OB theory is universal. 


ge 


Tscherning's conclusions {ga thus summarized : 


1. During accommodation, © mmit of the anterior surface 
of the lens remains a. nary. 


2. The anterior surfa, the lens during repose resembles 
the surface of a , but during accommodation it 
approaches that o perboloid of revolution. 

3. During acc dation, the peripheral parts of the ante- 


rior surface(of «He lens are flattened, and the central parts 
become more vex. 
4. D accommodation, the refracttive power of the 


icm rface increases throughout, but especially toward 
th e 


account of the flattening of the peripheral portions. 


À SS he spherical aberration diminishes during accommodation 


SY 
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6. The central part of the lens increases in thickness on 
account of the flattened peripheral portions. 


7. The rate of curvature of the posterior surface of the lens 
increases a little at the center. 


8. The lens recedes a little, at least in certain cases. 


9. The pupil contracts. The contraction commences a little 
after the change in the lens. During this contraction even the 
most peripheral parts of the iris take on a centripetal movement 
which does not occur after a simple incidence of light. 

10. The plane of the iris changes. The central parts and the 
peripheral parts remain in the same plane, but the intermediate 
parts undergo a slight recession. 

11. The ciliary processes advance slightly toward the axis 
of the eye. 

12. The choroid is drawn forward. 

13. The tension in the anterior chamber is diminished. 


Without attempting to decide as to the value of these 
observations, I simply present them as being, in my 
opinion, worthy of consideration. 


Mercantile Bank Building. 


CATARACT EXTRACTION 


COMPARATIVE RESULTS OBTAINED BY THE COM- 
BINED, SIMPLE AND KNAPP-TOROK 
METHODS OF PROCEDURE 


WALTER’ R..PARKER, M.D,- Se Di 
DETROIT 


'This report of 300 cases of cataract extraction, from 
the Ophthalmologic Clinic of the University of Michi- 
gan, is offered primarily as a study of the comparative 


results obtained in three series of 100 consecutive cases 


in which operation was performed respectively by the 
combined, the simple and the Knapp-Torok methods of 
procedure. As a matter of record, there is included a 
table showing the incidence of the following complica- 
tions: loss of vitreous, spontaneous hemorrhage, iris 
prolapse, infection, secondary glaucoma, average astig- 
matism and cataract delirium. Cases in which 
iridectomy had been performed previously, ei as a 
preliminary to extraction or for the relief o oma, 


are omitted from the series. 

The compilation of the visual rests Rind after 
the cataract operation is usually mag r one of two 
procedures has been followed. f the percentage 
of the total number operto NY visual acuity of 
6/12 or better is reported, er ases showing patho- 
logic changes that could pit for the low vision are 
eliminated and the calculatidns based on the number 
remaining. Obviously, latter method would show a 
much higher percent of successful operations. 

There is sot ig © be said in defence of each 
method. The Nacion of certain cases, however, 
especially Awthe vision is only slighly below the 
accepted st rd of 6/12, injects a complication that 
is not al s easy of solution. By including all cases, 
xpresses the average risk the patient takes, 
comparative study, the variables may remain 

arly constant as they would if one attempted to 


Sify the cause of diminished vision in each case. 
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Again, if one were to eliminate all conditions that might 
contribute to a faulty visual result the character of the 
cataract should be considered, and this usually is not 
done. 

In this report, the calculations are based on the total 
number of recorded cases. It includes a series of cases 
out of which were selected certain ones deemed suitable 
for the simple or Knapp-Torok method of extraction; 
in the remaining cases the combined method of extrac- 
tion was used. Some of the patients operated on accord- 
ing to the combined method were suitable for one of 
the other procedures—one-eyed patients for instance— 
but in all cases classified as complicated the combined 
method was used, and the results are included in this 
report. 

The choice of a simple operation was based on the 
presence of a large cornea, a dilatable pupil and occa- 
sionally the request of a fastidious patient. The Knapp- 
Torok operation was chosen only when the patient was 
60 or more years of age, had a large cornea, had a 
dilatable pupil, and was apparently under good control. 
The Knapp-Torok operation was successful in more 
than 61 per cent of the attempted cases. When the 
capsule ruptured, the case was not included in the c&m- 
bined series, nor were accidental extractions cy 


e 
capsule included in the Knapp-Torok series. each 
case, the classification made prior to op n was 
adhered to. 


case are given, together with the av visual acuity 
of 6/12 or better obtained in ea S of cases. In 
determining the percentage of ijs the number given 
in the table as “not Bou UE deducted from the 
total number, and the lc was made with the 


remainder. The records e complete in ninety-eight 
of the combined cases, (eN fity-nine of the simple and 


ninety-nine of the F Gp orok. 
It will be noted he best average visual result of 


6/12 or better peak Jbtained in the cases in which opera- 
tion was perf d according to the combined method, 


in spite snl act that all known complicated cases 


In table 1 the actual visual results es in each 


were inc in this series. 
be regretted that in so large a number of 


It i 
the? Qe cases a record of visual acuity was not 
w 
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In table 2 are recorded some of the more important 
complications occurring in each series of cases. The 
figure in each column, except the last, represents the 
percentage of occurrence. In the last column the figure 
represents the percentage of occurrence in the total 
number of 300 cases. 


LOSS OF VITREOUS 


It will be noted that the highest loss of vitreous, 
6 per cent, occurred in the Knapp series. Of the four 
combined cases in which there was loss of vitreous, two 
gave a vision of 6/5 and two of 6/12. Of the two 
simple cases, in one the final note was "perfect surgical 
result, iliterate”; in the other, the vision was not 
recorded. 


TABLE 2.—The Relative Frequency of Some of the More 
Important Complications 


Com- Knapp- Total Per- 


bined Simple Torok Cases centage 

LOSS OF vitreous.. 2s. 4 2 6 300 4.0 
Spontaneous hemorrhage... . 1 0 0 300 0.33 
TMB PYOLAPSES Ey 61. d e 1 6 Ze 300 3.0 
InfecblOnBi renos 0 1 L 300 0.66 
Cataract delirium............ 3 0 1 300 1.33 
Secondary glaucoma......... 0 0 2 300 0.66 
Secondary cataract.......... 14 30 3 300 
Average astigmatism........ 2.6 1.9 2.6 300 xS 

The visual results of the six Knapp cie» were as 
follows: one, 6/6; one, 6/7.5; one, 6 None, 6/20; 
one, light perception, and one, notXeebrded. The 
patient “with a vision of light pgs on had a large 
central choroiditis. The one wit! ion of 6/20 had 


poor control on the operatingMable, and it is possible 
that the result would have O the same if the com- 
bined extraction had beton! mpted. With this pos- 


sible exception, the lo vitreous in the recorded 
cases apparently did y a part in the final results. 
SPO NU: HEMORRHAGE 


A D ou$ hemorrhage occurred in one case 
immediately following delivery of the lens by the com- 
bined m ¿e The patient was old, with advanced 
arterio Sc changes, but there was nothing noted 
that Ra the possible occurrence of this serious 
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PROLAPSE OF THE IRIS 


The iris prolapsed once in the combined, six times in 
the simple and twice in the Knapp-Torok series, or in 
3 per cent of the total 300 cases. Atropine was instilled 
in all the simple cases before and at the time of opera- 
tion. The same procedure was followed in the other 
cases except in those showing evidence of increased 
intra-ocular pressure. 

INFECTIONS 

There were two cases of panophthalmitis, one in the 
simple and one in the Knapp-Torok series. Both were 
acute cases that evidently became infected, either at the 
time of operation or immediately after. Bacteriologic 
examination showed pneumococcus in one and Staphylo- 
coccus aureus in the other. The bacteriologic examina- 
tion in the pneumococcus case was reported as negative 


TABLE 3.—Cases of Secondary Cataracts 


Number Operation 
Combined ssa. oss esee ye oris cine dice 14 7 
Simple. oo ous ee esee ne maiss Ea epit 30 7 
Knapp LOTOK soseen peene «0x s. 3 o 


at the time of operation and did not show any eWdence 
of infection. The other case was reported Sine 
given a sparse Staphylococcus albus cultur did not 
show any more evidence of infection ~ any other 
cases in which the patients did well 


SECONDARY adm 

It is sometimes difficult to © finitely just what 
effect a thin membrane makh on the visual acuity. 
Occasionally, a patient in the membrane appears 
complete will have a g vision, while another with 
an apparently simila ndary cataract will have the 
vision seriously it before it is divided, and will 
be markedly im y an operation. 

Slit lamp se were not complete, and doubtless 
future rep ll be more satisfactory in this regard. 
The record@€ases are given in table 3. 
mie membranes that developed in the Knapp- 


Toro Ses were classified as secondary cataracts. 
du those were divided and a good opening was 


NE The final vision in one case was 6/7.5; 


e, 6/30. In the latter case, the patient had a detur 
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erated vitreous and marked choroidal changes. The low 
vision obtained could not be attributed to the method 
of extraction employed. In one case the membrane was 
not divided, and the final record was not obtainable. 


ASTIGMATISM 


An attempt was made to determine the average 
amount of astigmatism present at the time of the last 
refraction. This, like the visual acuity, may vary 
with the time that elapsed after the operation. 

The total amount of astigmatism in each series was 
divided by the number of recorded cases with the result 
in diopters as shown in table 4. 


CATARACT DELIRIUM 


Delirium was recorded in four cases, three in the 
combined and one in the Knapp-Torok series. In all, 


TABLE 4.—Amount of Astigmatism Present 


; Average Amount of Astigmatism, 
Method of Extraction Diopters 


Qombinedz st See Tur een TES 2.6 
SE a An a este tuse eis ois aie 1.9 
IEnapp-TOoroké seeen 25 2.6 


the patients made good recovery, and the ONSA 
acuity was not affected by the ES Oss of 


coordination. 
COMMENT O 
I am fully aware of the fact th umber of cases 
here reported is far too smal justify drawing 
definite conclusions. I am edMally conscious that the 
results recorded are not absol@ty* Assuming, however, 
that the variables are m or less constant in each 


get an impression , o, efficacy of certain clinical 
procedures that Q always confirmed by statistical 


study. It was th ort to check up as far as possible 
my results ab aract extractions after the three 
methods that letto this report. 

Opaction undoubtedly would have improved 


A SS 
the aver isual acuity recorded in the Knapp-Torok 
cas e than in the others, for the reason that there 


series, one has a "pro nparison. I find it easy to 


treater number in this series with a vision of 
RN , one line below the 6/12 adopted as the standard 


f 
l 
o 
o 
f 
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of comparison; the number recorded as 6/15 were: 
combined, 5; simple, 4, and Knapp-Torok, 11. Adopt- 
ing 6/15 as a standard of comparison, the result would 
be as indicated in table 5. 

With 6/15 as the standard of comparison, the results 
are practically the same in all series, the flaw in the 
comparison being the fact that the combined series 
includes all types of cases, whereas the simple and 
Knapp-Torok groups were made up of carefully selected 
cases. What the results would have been if a hundred 
cases had been selected for the combined method of 
extraction I am unable to say, but it seems reasonable 
to assume that any method would give better results in 
selected than in routine cases. The combined operation 
included a large conjunctival flap and a free irrigation 
of the anterior chamber. 


TABLE 5.—Visual Acumty 


Recorded Vision 6/15 Vision 6/15 


Cases, or Better, or Better, 

Number Number per Cent 
Combined. 2-735762 e 98 75 75.5 
Simple; 2a eee echte male visae sa 89 67 75.2 
ISRADD-POFTOK 0 2: cmo war de 99 [ied 74. T 


It is interesting to compare the frequency o cur- 
rence of secondary cataract after the combi Pa 
tion with that recorded after the simple ex SD the 
ratio being 14 in the combined to 30 in th le. 
While the age of the patient and the (aNacter of the - 
cataract may play an important Oe e frequency of 
secondary cataract, the possibilit ER capsulec- 
tomy and the increased uis removing all the 
cortical matter when the iris act may contribute to 
the increased frequency de odia cataracts in the 
simple cases. 


pun 

1. In selected aire simple or Knapp-Torok 
method of iia es May give as good results as the 

combined mee) unselected cases. 
21 Sce ataract is present more frequently in 
the simple t in the combined method of extraction. 
acd Grjerence one may conclude that the combined 
operam selected cases would give the best results 
Seneral should be adopted as the safest method 


S cedure. 
NO avid Whitney Building. 


LOSS OF VITREOUS IN CATARACT 
EXTRACTION* 


EDWIN BLAKESLEE DUNPHY, M.D. 
BOSTON 


This paper is a survey of 2,560 cataract extractions 
performed at the Massachusetts Eye and Ear Infirmary 
between Jan. 1, 1915, and Jan. 1, 1925. This number 
does not include operations for traumatic or congenital 
cataract: it covers simply the ordinary senile cases. 

The object of this survey is two fold: (1) To find 
out whether or not loss of vitreous at operation really 
makes much practical difference to the patient in after 
years, and (2) to classify the complications occurring in 
the several types of cataract operations. 

The method employed was the study of the case rec- 
ords of all senile cataract operations for a ten-year 
period; and then, by follow-up letter and personal 
examination, a study of as many as possible of ses 
in which vitreous had been lost. 

It is realized, of course, that in this seri Q opera- 
tors were men of. differing experienc Qe were 
chief surgeons, some assistant sur , and others 
house officers ; consequently the res btained do not 
have as much significance as if gines à had 


been done by one man. Nevé@stHeless, certain facts 
stand out, and these are peered for what they are 


worth. 

The different types of ration are shown in table 1. 
In the combined grou great majority of cases were 
done in one stage, any preliminary iridectomy. 
The simple ext Ons were usually done without 
iridectomy but in fifty a small buttonhole 


iridectomy wes Jnade after delivery of the lens. The 
term “intracapsular” includes all types of operations in 
which t ns was extracted in capsule. Of the 441 
intra ar cases, all but five were done by the ordi- 

app method of traction alone, or combined with 
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external pressure. The five other cases were done by 
the Barraquer suction method. Smith Indian opera- 
tions were not attempted. 


COMPLICATIONS 


The major complications for the whole series are 
^ shown in table 2. These figures rather closely parallel 
those of Parker, whose survey of 1,421 cases was 
reported? in 1921. I feel that our 8.3 per cent loss of 
vitreous’ is creditable, considering the varying skill of 
the operators. 
TABLE 1.—Types of Operation 


Type Number of Cases 
Combinar dene ede ecelesie nes 1,821 
A A A Mas mpl ee a eae eet ER 298 
IntracapSulsT. ee cas troie A aeS stellt een 441 

ETO 7] SCOPO OO io E 2,560 


TABLE 2.—Major Complications 


Complications Oceurring 


in 2,560 Cases Parker’s 
Percentages 
No. of Per in 1,421 
Cases Cent ases 
OSS Ot WVICECOUS A rasta arte 215 8.3 fat 
TNTCODIOUS=. oo DOPO OO lios 17 0.66 i 
Expulsive hemorrhage................. 5 0.19 XO 21 
¡Prolapa0 OLI cani ea wens 13 0.49 0.49 
TABLE 3.—Percentage of Vitre OSS 
(ityeous Loss Parker's 
Percent- 
Type of Operation Cases Der Per Cent ages 
COMBINE ts. acts sso eases 1,82 130 7.1 10.7 
Simple 2 AA ER eam 2 0.67 6.4 
TNEPACAPSULA cs ia 040. steele 83 18.8 Ed 
10.2 


Knapp: de. cleave A NM EA S Re 
Indiam MESSER CUOI TE ( imn Hi go E Poe 19.7 
» 9.6 


ntage of vitreous loss in the dif- 


The relative 
ferent E) eration is given in table 3. It will be 
e 


seen that ncidence is markedly increased in the 
intracapswar group (18.8 per cent) ; also that there is an 
extre ^Jow incidence in the group of simple extrac- 

(0 per cent). For comparison, Parker's per- 


tion 
Ses for relative loss of vitreous are given. 


AS Parker, W. R.: Senile Cataract Extraction, J. A. M. A. 77: 1171 
ct. 8) 1921. 
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The infections are listed in table 4. Conclusions 
cannot be drawn from this classification. 

There were five cases of expulsive hemorrhage, as 
shown in table 5. 

The thirteen cases of prolapsed iris are classified in 
table 6. As would be expected, there was a relatively 
higher percentage of these cases in simple extractions ; 
but the incidence even in this type of operation is not 
high. 

TABLE 4.—Infections 


Infections 
Total ~ —- 

Type of Operation Cases Number Per Cent 
Combined. ree coto Leonie ds 1,821 13 0.71 
Simple sov. eut Gove eec err ele 298 0 0.00 
Inbracapsuldf = ae) er so aien 0 vea os ae 441 4 0.9 


TABLE 5.—Exrpulsive Hemorrhage 


Expulsive Hemorrhage 
a 


Total lm 
Type of Operation Cases Number Per Cent 
Conmipined cscs ssc aa do a 1,821 4 0.21 
oho a 00 4 (Fea SP A ee set sons Senet rm 298 1 0.33 
FTAA PELAN tele wes l AE EE etse ty 441 0 0.00 


< 
e 


TABLE 6.—Prolapsed Iris S 


rolapsed Iris 
A 


Total 


Type of Operation Cages Number Per Cent 
Combined. 4 ores aiaee isis 19) 9 0.4 


4 1.3 


LAPIS rics me EE RR TRIN 
INTLACa palan: o avis asic a le Eos ER de 441 0 0.0 
A Qu ESIA 


The types of anes used in the total number of 
cases are MEANS ble 7. The types of anesthesia 
*es in which vitreous was lost are 


used in the PO 
mentioned. (y uld be interesting to work out some 
relative percettefges ; but this would not give a fair con- 


sideratict the more recent types of anesthesia, such 
as dee bital and .subconjunctival injections, which 
b C Cul coming into use during the last couple of 
GS overed by this survey. 
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Prior to 1920, practically the only type of anesthesia 
in use at the hospital was cocaine instillation. After 
this date various safeguards began to be employed, such 
as paralyzing the orbicularis with procaine hydro- 
chloride, and making use of deep orbital and subcon- 
junctival injections. From 1915 to 1919 inclusive there 
were 136 cases of loss of vitreous, or 62 per cent of all 
such cases. From 1920 to 1924 inclusive there were 
only seventy-nine cases, or 38 per cent of the total 215. 
It would seem that with the advent of methods effecting 
anesthesia of the deep structures of the eye, the liability 
of vitreous loss was lessened. 


TABLE 7.—Type of Anesthesia in Whole Series 


Type of Anesthesia Number of Cases 
Cocaine instillatjon- On). aaa oreo ds Dale wots Need cate o wie 1,849 
Van Tint lid injeetions2:... senses oe oe ceo sales sere a aieea 378 
Sübeonjunetival:coeaine enanas alle alero 36 
Deep-orbitaltinjection 7.25552 Ss Dal dee sus ed e eiit 2 
Lid injection and subconjunctival cocaine................ 2 
Lid and deep orbital Injection sekar. ennas cts eve aaa close 81 
Not stated ks esnaera O O SORA E 212 
Potala cia a o ni ea eiii 2,560 

TABLE 8.—Type of Anesthesia in Vitreous Loss 

Type of Anesthesia n dd 
Qoesinm "instillation-0nBlyz ze aes ote sew ticle oeste ee tales 140 
Van. Lint lid-injectionzc- coco eee z 31 
Subconjunctival cocaine e. 2 
Lid injection and subconjunctival cocaine......... E 2 
Lid and deep orbital injeetion.................... ©. = 5 
Not stated d. NS. 35 
MO CATs a llas Q TS 215 

Bearing out this idea, I all attention to another 

series of cataract extractior one at the same hospital 

in 1925, and reported year by Dr. George Derby. 

This series consists OO cases. In ninety-nine of 


(2 tformed by Dr. Derby. The 


these, operation 
tions were done by assistant sur- 


remaining 101 


geons and fficers. With a very few exceptions, 
the patients e given deep orbital and lid injections 
just beg operation, and a corneal suture was used. 


only four cases in which vitreous was lost— 
of 2 per cent for the series. 

N ve often heard it said that loss of vitreous does 
Ware a great deal of difference to the patient's visual 
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acuity, provided, of course, that not too much is lost. It 
is common knowledge that, in a number of cases, a 
patient who has lost vitreous may leave the hospital with 
a good looking eye and very good vision. Just what the 
condition of the eye will be three or four years after is 
not known. Therefore an attempt was made to get each 
patient in the loss of vitreous group to return to the 
hospital for observation. In all cases at least one year 
had elapsed since the operation. 

A letter was sent to each of the 215 patients in this 
group by the social service department, requesting the 
patient to return to the clinic for examination. The 
response to this letter is shown in table 9. 


TABLE 9.—Results of Follow-Up Letters: 


PORE orice raros aside Site c ee CURL SUI UES US 93 
Unable tQ Tac acciones ateos coa eiim aleje 110 
Unable to TetUurn;.. 57. aint veas iras sions 8 
Patients Tecna ese secs nacen asis. 74 

DO a E 215 


From the seventy-four who ret Do fifty could 
be selected for study ; the remaner) ad to be eliminated 
because of preexisting patholo&ic Hanges, or subsequent 
injuries and inflammations EN hich loss of vitreous 
could not be held responsi In other words, the 
report includes only u Gaplicated cases, with appar- 
ently normal fundi, thout a secondary cataract to 
cut down the visi Cr Ses showing vitreous opacities 
were examined yai the slit lamp to rule out any active 
inflammatio es were made on the condition of the 
eye, and aca l refraction was done. The following 
observatjogigwere made: 


In thfwN-two cases, operation had been done by the 

combi method, and in eighteen by the intracapsular. 

Meus opacities were present in 60 per cent of the 
number examined. 


se 
KO) 
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Although thirty-seven cases presented a normal look- 
ing operative wound, there were thirteen cases which 
showed definite complications in healing. 

The visual acuity in these fifty cases is shown in table 
13. There were five cases of detached retina, all coming 
on within a year following operation. Three of these 
were in combined cases, and two in intracapsular cases. 
There was one case of collapsed eyeball with phthisis 
bulbi, following marked loss of vitreous in a combined 
case. Thus there were six cases in which the vision at 


TABLE 11.—Occurrence of Vitreous Opacities 


Cases 
Opneities present s»: 5.2. Vd sec sow nics oly asias Sl TE 31 
Medis Coalo elas ES siete inet nate fere 19 
POCA es id eo kA epe eb stp ees ser ipse 50 


TABLE 12.—Condition of Operative Wound 


Cases 
Pupil drawn up with iris pillar incarcerated......... 18 
Normalbhbealing: s cs sale sonar ale E. a paola aea ms E t eerta 37 
done ct CHOIR Voc oo L E AEE a 
TABLE 13.—Visual Acuity E 
Cases Cases Cases 
20/20. ^ eec 820/40 77 a 7 20/70 20/200...... 4 
20/30......... 12 90/50......... 4 LON REFN 6 
Good result.. 20 Fair result... 1 T w sult 9 Bad result.. 0 


best was restricted to s @jows. If these six cases are 
disregarded, the aver: SM acuity for the remaining 
forty- four cases KS 
The results TS n ts 13 are very poor for a group 
of fifty cat ases. The average visual acuity of 
20/56 is A in addition there are six complete fail- 
ures. .T evelopment of vitreous opacities after oper- 
ation eere has an effect in lowering the. visual 
acuija O find on several record cards that these opacities 
not present during the first few months following 
$ peration, and that the patient had very good vision. 


EN 
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A year or two later, opacities had developed in the 
vitreous, along with a decrease in the visual acuity. This 
is not always true, since there were several cases in 
which there was 20/20 vision in spite of the opacities. 
The opacities referred to in this series are not the very 
fine type that can be demonstrated in most senile eyes by 
a high-power ophthalmoscope. 

Another factor that helps to lower visual acuity is 
the excessive amount of astigmatism which occurs in a 
number of these cases, as a result probably of abnormal 
healing of the corneal wound. 

Table 14 gives a comparison of the visual acuity in 
the combined and intracapsular cases. The average is 


TABLE 14.—Visual Acuity in Combined and 
Intracapsular Cases 


Intracapsular, Combined, 
16 Cases 28 Cases 


Average VISION can ates soot a eee See ee Rie aa 20/50 20/59 


TABLE 15.—Vitreous Opacities in Combined and 
Intracapsular Cases 


Intraeupsular, Co Y 
18 Cases 3 S 
| 
Number Per Cent Nu Per Cent 


Occurrence of vitreous opacities..... 9 50 RA 68.7 


will be seen that the better resu e obtained in the 
intracapsular group. In this N tion it is interesting 


computed after the six total failures regarded It 


to observe, in table 15, that occurrence of vitreous 
opacities is considerably les the intracapsular cases 
than in the combined. 


USIONS 


The most strikiìęNāct in this survey is the poor show- 
ing made by roup of fifty patients in whom the 
vitreous p lost. The low average visual acuity 
of 20/56, tion to six complete failures, speaks for 


an ba d against loss of vitreous. 
hat loss of vitreous would occur much less 


Mly if every cataract eye were properly anesthe- 
t operation by means of the Van Lint lid injection, 


S jned with either a deep orbital or subconjunctival 


j 
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injection. Our records show that in 62 per cent of the 
215 cases, loss of vitreous occurred during the period 
when the only method of anesthesia used was cocaine 
instillation. 

Loss of vitreous occurred in 8.3 per cent of the whole 
series. Relatively, intracapsular cases showed the 
highest incidence of loss of vitreous (18.8 per cent), 
while in simple extractions the incidence was very low 
(0.67 per cent). 


520 Commonwealth Avenue. 
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LOCAL ANESTHESTIA IN -OPHTHALMIC 
SURGERY * 


C. "SS Q'BRIEN, MD: 
IOWA CITY 


Local anesthesia, properly used, appeals to practically 
all ophthalmic surgeons as being the method of choice 
in most of the surgical procedures with which they are 
concerned. There are many operators who feel that, 
while they would prefer to use a local anesthetic, they 
will fail to get a painless field of operation; conse- 
quently, they fall back on general anesthesia with its 
many disadvantages. 

It is not enjoyable for any surgeon to operate, under 
a local anesthetic, on a patient who is in constant pain; 
with proper study and attention to detail, these cases 
are surely few and far between. If local anesthetics 

can be made to produce anesthesia regularly, unques- 
s 


tionably they are desirable. Chloroform, ether, ous 
oxide or ethylene always produce anesthesia, 

with this go so many disadvantages that it i (2) mtn 
in ophthalmic surgery to administer the © infre- 
quently as possible. It is not always pgsgWle to obtain 
complete anesthesia with procaine ochloride or 
cocaine, but in most of the few 1 which it is not 


obtained, the pain is so slight a1 ransient as to be 
practically negligible. 

Of the many adv vantages (0) a local over a general 
anesthetic, a few are as fglows: 


1. Foremost is c tion of safety. The small 
amounts of weak S used in ophthalmic surgery 
practically r8 ny danger of death, but with a 
general anest not only take a chance while the 
patient is bee nesthetized but have the after-effects 
to take consideration; i. e., the postoperative 

eN kidney involvements, and other com- 


m the Department of Ophthalmology, State University of Iowa 
of Medicine. 
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2. The greater cooperation of the patient while 
undergoing operative procedure. This cooperation is 
always desirable and sometimes very necessary. 

3. The unimpeded operative field. In working with 
general anesthetics oftentimes we have the mask, tubes, 
hands of the anesthetist and other paraphernalia in our 
way. Also, it is more difficult to keep the operative 
field sterile when the anesthetist's hands are so near. 

4. Freedom from the danger of vomiting during the 
operation, with a possible contamination of the opera- 
tive wound. 

5. Freedom from venous congestion, with its accom- 
panying bloody field such as is present in nitrous oxide, 
ethylene and certain stages of ether anesthesia. On 
the contrary, the operative field is as dry as it is possi- 
ble to make it when epinephrine is combined with the 
local anesthetic. 

6. The fact that it matters not if a patient has a 
heart or kidney lesion. 


7. The greater speed that may be maintained when 
doing a series of operations one after another. 

It seems that usually the only call for general anesthe- 
sia is in young children, in cases of acute congestive 
glaucoma and in operations such as that of go 


METHODS OF SECURING LOCAL A ESIA 


Instillation.—lIn ophthalmic surgeryeatNs means sim- 
ply dropping the anesthetic into ON njunctival sac 
and keeping the lids closed fgllqmuje the instillation. 
By this method complete vk: f the cornea and 
conjunctiva and a partial Weadening of the sensory 
nerves of the iris and oO) ody are secured. 

Infiltration—In this@method the solution of anes- 
thetic is injected into amediate region of operation, 
infiltrating the tis n which work is to be done. 
This process giv ep anesthesia but disturbs the ana- 


tomic relati sO 1arkedly, in most cases, that it is not 

as LC ne following method. 
Eres Nerve Block.—In this method. the nerve 
unding tissues are injected in the region of a 


or the 
NN or a peripheral nerve trunk at some distance 


he field of operation. Consequently, the anatomic 


S ions in the field of operation are not disturbed. 
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ANESTHETICS 


In all there are more than two dozen drugs in use as 
local anesthetics. Perhaps it is well for one to choose 
two or three of these, learn to use them properly, and 
confine oneself to this limited number. Using only two 
or three, it 1s easier to familiarize oneself with the 
peculiarities of each of them. It has been and is my 
custom to use butyn for instillation, and procaine 
hydrochloride for both infiltration anesthesia and nerve 
block. In addition to butyn and procaine hydrochlo- 
ride, cocaine is used for infiltration anesthesia, in one 
operation only; namely, cataract extraction. 

Butyn is used exclusively in instillations, since it acts 
rapidly, is seemingly nontoxic in the amounts used, and 
produces deep, lasting anesthesia. It should be used in 
a freshly prepared, 2 per cent solution which has been 
sterilized in the autoclave or by boiling. It does not 
produce mydriasis or have a deleterious effect on the 
corneal epithelium ; the only bad feature is its vasodila- 
tor effect, and this may be controlled by the instillation 
of a 1: 1,000 solution of epinephrine hydrochloride. 

 Procaine hydrochloride, in a strength of 2 per cent 
in physiologic sodium chloride solution, is vend pde 


perfect anesthetic for infiltration anesthesia and nekve i] 


block. It should be freshly prepared, sterilize K e || 
autoclave or by boiling, and combined with age | 
just prior to injection. When ‘used in thi y it is | 
possible to inject large amounts without Oa its Ñ 
toxicity is quite low. Before injecty Qv. should 
decide on the amount of solution t ised and add 
epinephrine in quantities such qe e total amount 
received by the patient will naf, thore than 8 or 10 
minims (0.5 or 0.6 cc.). EN 

Cocaine, as used for swbtonjunctival infection, 
prior to cataract extraction prepared in a strength of 
2 per cent in sterile wat 1d sterilized in the autoclave 


| or by boiling. Q 

| As in all other E procedures, one's instruments 
should be as nger ove reproach as is possible. The 

Labat syringa needles satisfy the most exacting, 

and with theaddition of an ordinary tuberculin syringe, 

one can Bie all classes of cases. Needles should 

always arp, of very fine gage, and in lengths of 


| ES ¡Mately 20 and 50 mm. The initial puncture 


hne gage, sharp needle is not very painful, but 
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| a large, dull needle unnecessarily hurts, and a great deal 
| of the confidence of the patient is lost even before oper- 
ation is begun. 
| To render the tissues in any region properly insensi- 
tive with a local anesthetic, one must know the anatomy 
of the sensory nerve supply. In ophthalmic surgery 
the only sensory nerves with which we have to deal are 
| the branches of the first and second divisions of the 
| trigeminal or fifth cranial nerve. Except in cases of 
enucleation or evisceration or in an eye that is blind, 


: it is usually not wise to inject deep into the orbit for 
» fear of injuring some of the structures lying therein. 
ha | Consequently, in operations on the globe, conjunctiva 
and lids, instillation anesthesia must be depended on, 
n combined, when necessary, with subconjunctival infil- 
t] tration or nerve block, at the points of emergence of the 
T terminal branches of the fifth nerve at the rim of the 
1 orbit. By injecting into the region of these nerves at 
"i the orbital rim, we do not disturb the anatomic relations 
as they would be were the operative field infiltrated. 

id ANATOMY OF THE SITE OF INJECTION 

el To review briefly the anatomy with which we are 
e concerned, I shall take up some relations of the ẹtruc- 
Hi tures of the orbit and the surface anatomy of ¢ bital 
y rim. XS 

D The structure within the orbit with we are 
? /f most concerned is the ciliary ganglioQN This small 
y “| ganglion lies about 15 mm. postei o the globe, 
| between the lateral rectus muscle the optic nerve. 
" Running forward from it are Aor ciliary nerves 
! that course through the orlgta t to enter the globe 
| posteriorly. Also the two s ciliary nerves from the 
| nasociliary branch of the halmic division lie in this 


| . vicinity, and may be ght with the same injection 
|) which anesthetizes th@)ganglion and the short ciliaries. 
| In the surfa Că hy of the orbital rim, most of 
| the landmarks e identified by the sense of touch. 


fi The supra- nerve supplying the upper lid, fore- 
| head and s by its palpebral branches leaves the orbit 


| bou <A supra-orbital notch or foramen, which lies 
i 
| 


about am. from the center of the glabella, at the 
ES of the inner and middle thirds of the superior 


e 


Kal margin, and may be felt as a notch under the 
SS at this point. Oftentimes there is another notch 


E. Jg 
| ow 
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just internal to this which carries the other division of 
this nerve, provided it divides before leaving the orbit. 

The supratrochlear nerve supplies the skin and con- 
junctiva of the mesial portion of the upper lid; also 
the lower, middle part of the forehead. This nerve 
comes forward out of the orbit just over the pulley of 


FRONTAL . 


5.0.6. 


tubercle; M. 4. P ial angular process of frontal bone; F. P. frontal 
F., zygomaticofacial foramen; O. T., orbital 
ay tic bone; F. S. P., frontal-sphenoidal process of Zygo- 
P., lateral angular process of frontal bone. 


Fig. 1.—The bon EN margin (Whitnall): S. O. F., supra-orbital 
foramen; J. O. AS rbital foramen, surmounted by an infra-orbital 
Am 
process of maxilla; E 


tubercle of 
matic bone; 


the » ior oblique muscle. The trochlea or pulley 
NS felt deep in the upper inner angle of the orbit, 
NS rt distance above the medial palpebral ligament. 
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The infratrochlear nerve supplies the conjunctiva 
and skin of both eyelids in their median portions ; also 
the caruncle and lacrimal sac. It emerges from the 
orbit just below the trochlea. 

The lacrimal nerve supplies the conjunctiva and skin 
of the upper lid in its lateral aspect, the external can- 
thus and also the lacrimal gland. This nerve emerges 
from the orbit just above the external canthus. The 
exact location lies between the zygomaticofrontal suture 
above, and the orbital tubercle of the zygomatic bone 
below ; both these structures may be felt with the finger 
placed. just inside the lateral orbital rim. 

The infra-orbital nerve supplies the lower eyelid, 
cheek, side of the nose, lacrimal sac and temporal 
region; also, there is some supply to the skin of the 
upper lid, both laterally and mesially. The nerve 
emerges from the orbit on to the face through the infra- 
orbital foramen in the maxilla. This foramen i is about 
10 mm. beneath the skin surface and just below the 
zygomaticomaxillary suture, over which the infra- 
orbital tubercle may be felt. 

The zygomatic branch of the maxillary nerve divides 
into the zygomaticotemporal and the zygomaticofacial ; 
the former supplies part of the skin of the agterior 
temporal region, while the latter runs to th ey of 
the lateral aspect of the lower lid and the qe hese 
two nerves pass out of the orbit Bae amina in 
the zygomatic bone. 

From the foregoing description 1&e! S. that sen- 
sation to the upper lid is ems supra-orbital, 
supratrochlear, infratrochlear 1 and infra-orbital 
nerves ; and to the lower lic e infra-orbital, supra- 
trochlear, infratrochlear, e and zygomaticofacial 
nerves. There is a marked overlapping of the areas 
supplied by these nery4gy hence it is a rare thing to get 
anesthesia from pin in the region of the trunk 
of only one na ürther, each individual presents 
some variation NNhe distribution of these nerves—they 
are not evfn QActly the same on the two sides of the 
face, On anterior surface of the tarsal plate a 
SC is found, and another plexus is located at 


the margins of the lids. Sensory fibers to the 


exftaoocular widseles run forward with the third, fourth 
NN sixth cranial nerves. 
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METHODS OF SECURING ANESTHESIA 


> Instillation Anesthesia.—One drop of a 2 per cent 
| solution of fresh, sterile butyn is instilled into the con- 
| ; | junctival sac every two minutes for five doses. Between 
| the instillations of butyn, 1 drop of a 1: 1,000 solution 
| | of epinephrine hydrochloride is used; this drug not 
| only enhances the action of the butyn but also produces 

| hemostasis, thus producing a dry operative field: 


Al 


m 


Y Fig. 2.—The palpebral branches of Q h nerve (Whitnall): A, supra- 
' orbital; B, lacrimal; C, zygomaticofatig¥; D, frontal; E, supratrochlear; 
F, infractrochlear; G, ip Og" 


Infiltration Anest This is produced by inject- 
( ing into the operARYarea sterile, 2 per cent procaine 


| solution of (GOT n containing 2 drops of a 1: 1,000 
1 


, solution of rine hydrochloride per cubic centi- 


| meter. 
| Sub ctiva Injections —These are injections of 
$ 


2 per procaine hydrochloride solution just under 

the unctiva. Each cubic centimeter of the solution 

ns 2 drops of a 1: 1,000 solution of epinephrine 
rochloride. 


> s *-*—* 
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Peripheral Nerve Block.—This is produced by inject- 
ing the sensory nerve or the region of the nerve trunk 
with a fresh, sterile, 2 per cent solution of procaine 
hydrochloride to which 1 drop per cubic centimeter of 
a 1:1,000 solution of epinephrine hydrochloride has 
been added. / There are six nerve trunks and the ciliary 
ganglion which may be injected. In certain operations, | 
the blocking of one of these is sufficient ; in other oper- | 
ations, several must be blocked in order to produce 
anesthesia in the operative field. 

To block the supra-orbital nerve, it must be injected 
as it comes through the supra-orbital notch or foramen. 
This lies directly under the skin and orbicularis muscle 


Fig. 3.—Cutaneous distribution of the ophth Q left) and maxillary 
(at right) divisions of the trigeminal Xa r Zander (1897). The 


shaded areas show loss of touch and p section of the respective 
nerves. It will be noted that there, is derable overlapping of tht 


areas. K 


in the upper rim of th ne) orbit, from 2 to 2.5 cm. 
from the midline of face. At about the junction 
of the inner and mj hirds of the supra-orbital mar- 
gin, and at ao point where the rounded, indis- 
tinct inner thi ins the outer sharp edged rim, the 
notch may eR. With the short needle, an injection 


of 1 cc. is Wide, either into the notch (or foramen) 


or as t to it as possible. This injection should be 
poste to the tarso-orbital fascia. 
$ may inject the infra-orbital nerve in the infra- 


tal foramen by approaching either through the 
N ucous membrane of the mouth or through the skin 
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of the cheek. By feeling along the center of the lower 
orbital rim, one may encounter the infra-orbital 
tubercle just over the zygomaticomaxillary suture—the 
foramen lies usually from 5 to 10 mm. directly below 
this, with the long axis of the canal running up and 
out. It lies from 2.5 to 3 cm. lateral to the midline of 
the face. The needle is entered at the side of the ala 
of the nose, pointed upward and outward toward the 


Fig. 4.—Peripheral block Or supra-orbital nerve. 


outer canthus and fo through to the bone. The 
| foramen is located wt e needle, which is then forced 
about 0.5 cm. AN canal, and from 1 to 2 cc. of 

| procaine hyd ide solution injected. 
y, lo block (thg Supratrochlear or the infratrochlear 
^ nerve, one4must locate the pulley of the superior oblique 
muscle ane aject about 1 cc. of solution either directly 
above below this structure, the injection above 
C Mv the supratrochlear and the injection. below 
<Q the infratrochlear. The pulley lies about 1 


m 
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cm, back of the rim in the upper, inner angle of the 
orbit. This angle is felt to be quite rounded, and rather 
deep in the trochlea is felt, the temporal edge being 
more sharply defined than the nasal edge. To inject 
this region the bony upper and inner orbital wall 
should be followed to a depth of from 1 to 1.5 cm., at 
which point 2 cc. of the procaine hydrochloride solution 
should be injected. | 


Fig. 5.—Peripheral Hock Né the infra-crbital nerve. 


The surface marki that guide one to the proper 
point for inject lacrimal nerve as it emerges 
from the orbit ga follows: The nerve emerges just 


slightly aks level of the external canthus and 
between the ital tubercle below and the zygomatico- 
frontale re above. The suture may be recognized 
as a Y just above the center on the inner side of 
the Neal orbital rim, while just below is felt a small 
prominence, which is the orbital tubercle. An 
Ss down to the bone in this region, and just 
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within the orbital rim behind the tarso-orbital fascia, 
will render insensitive the terminal branches of the lac- 
rimal nerve. 

The zygomaticofacial nerve must be blocked by an 
injection of 1 or 2 cc. of solution into the region just 
lateral to the junction of the floor and the lateral wall 
of the orbit. This injection should be deeply placed, 
just superficial to the zygomatic bone and about 1 cm. 
from the orbital rim. 


the lacrimal nerve. 


Fig. 6.—Peripheral block Gy 


To infiltrate the reg f the ciliary ganglion and 


use of the long ( .) needle. The needle is entered 
in the AO, of the inferior culdesac between 
i 
iv 


^ block the ciliary Y ich supply the globe, 1 make 


the lateral ar erior rectus muscles, pushed through 


the conjungtivi and other tissues to a depth of from 
45 t0 5.3 Ond 2 cc. of a 2 per cent solution of pro- 
i chloride containing 4 drops of epinephrine ( 
hydi&cNoride is injected. The needle should point 
the apex of the orbit, and one should try to 


a 
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picture the ganglion lying between the lateral rectus 
muscle and the optic nerve, about 3 cm. back of the 
orbital margin. 

In any patient with whom there is likely to be trouble 
as a result of fear and nervousness, it is wise to admin- 
ister a hypodermic injection of one-fourth grain (16 
mg.) of morphine, and !499 grain (0.2 mg.) of scopo- 
lamine, about one hour prior to operation. This will 
rarely be needed, however. Just recently, I have been 
using 6 grains (0.4 Gm.) of sodium barbital by mouth, 


Fig. 7.—Infiltrating the region En liary ganglion. 

one hour previous to all logit anesthetics, but it is too 

early to report the results his drug, in addition to 

producing mental quiety$e, according to Tatum, Atkin- 

son and Collins, red 1e danger of poisoning from 

local PAM ODA, NG cocaine and procaine hydro- 
e 


chloride. d point in the handling of the 
patient on 5 rating table, it is unwise to ask repeat- 
edly wheth e operation is painful; if it is painful, 
|^ is “ey not difficult to see that such is the case; 


nie ¿A is not, it is poor judgment to suggest it to 
nt and let him feel that the surgeon does not 


the 

SS confidence in the anesthesia. 

oS 
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ANESTHESIA USED IN SPECIFIC OPERATIONS 


Cataract Extraction: Instillation anesthesia is begun 
and carried to the fourth drop. At this stage a sub- 
conjunctival injection is given, just above the cornea, 
as close to the upper limbus as is possible: This injec- 
tion is of equal parts of a 2 per cent cocaine solution 
and a 1:1,000 solution of epinephrine hydrochloride. 
With a tuberculin syringe, about 3 minims (0.2 cc.) is 


Fig. OT. injection. 


injected. This and operations involving iris 
manipulation are ly ones in which I use cocaine, 
but here it serye eral purposes. It enables one to 


obtain absolute iš anesthesia such as instillations alone 
do not give; Dits dissection of the upper conjunctiva 


from thé conjunctival tissues, it is of assistance in 
l 


obtaini arge conjunctival flap; it produces an 
u (dilatation of the pupil, enabling one to express 


py 
JO more easily, especially in simple extraction ; and, 
lay, more complete hemostasis is obtained. Following 
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this injection, the instillations are resumed. The injec- 
tion which I use to prevent squeezing of the eyelids 
during cataract extraction is simply a modification of the 
Van Lint procedure, but seems much more simple and 
| gives more complete akinesis. By dissection, it is found 
that the fibers of the seventh cranial nerve which supply 
the orbicularis oculi and the accessory muscles of lid 
closure are easily injected at a point near the anterior 
margin of the parotid plexus. The point of injection 
is just anterior to the tragus of the ear, below the 


Fig. 9.—Injection to prevent sq ¡de of the eyelids during cataract 
extraction. 


posterior portion of oe gomatic process and directly 
over the condyle ess of the mandible. Going 


straight inward a short needle, one strikes the 
bony condy ¡Qhcess at a depth of about 1 cm. As 
soon as tl one is felt with the needle I begin 


injecting 2 per cent solution of procaine hydro- 
chlorid 2d, gradually withdrawing, inject about 2 cc. 
of $ on. Lid paralysis begins to appear usually in 


S hirty to sixty seconds and, after a very few 
NS ites, is so marked that the patient is unable to close 
ae eyelids, and the palpebral fissure is widely opened. 
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d Discission, iridectomy, iridotomy, iridotasis, corneo- 
scleral trephine, and other operations on the iris should 
have not only the usual instillation anesthesia but the 
subconjunctival injection as well; i. e., the same injec- 

tion as that described above for cataract extraction. 

Enucleation and Evisceration: Following instillation 

anesthesia, over the attachment of each rectus muscle 

a subconjunctival injection of 1 cc. of 2 per cent solution 

of procaine hydrochloride is given. This is followed 


Fig. 10.—Lid paralysis about thre gutes following injection of the 
branches of the seventh nerve. Q 
Ü by injection of the reg f the ciliary g ganglion, after ‘ 
a which the operatigr be begun. 
Operations on acrimal Apparatus.—For extir- 
pation of the QY. instillation anesthesia is given, fol- 
<f lowed. by Subgonjunctival infiltration at the outer 


1 portion o. upper fornix. Prior to extirpation of 
the lacr ac, instillation anesthesia is used, followed 
va Os cent procaine hydrochloride solution into 

ae QS through the natural channel if possible. As 

v S 1 step the supratrochlear, infratrochlear and infra- 
o 


~\ Mbital nerves are blocked. 


AČ | 
"S 


252 Car STO BEEN 


^ Pterygium, peritomy, epithelioma, superficial growths 
on the globe and like conditions usually may be oper- 
ated on without pain after instillation anesthesia alone. 
Symblepharon, in addition to instillations, requires 
infiltration at the site of operation. 

| Chalazion, an operation so simple and so minor from 
the patient’s point of view before submitting to it, 
often assumes the proportions of a major procedure, 
because of the intense pain encountered in its removal 
-or currettage. Directly in front of the tarsal plate and 
also along the lid margin lie sensory nerve plexuses. 


I have dissected out many chalazia, but it is only dur-' 


ing the last year that they have been done painlessly. 
If one will use instillation anesthesia, first, and then 
¡[follow with an infiltration of the very margin of the 


£ lid, absence of pain will follow. This method will 


o 
4e 
AS 
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''sometimes mask the anatomic relations, and preference 
may be given to blocking the nerves supplying the area. 
If the chalazion is in the lower lid, one should block the 
infra-orbital and perhaps the infratrochlear and lacrimal 
nerves, depending on the side to which the tumor lies. 
If it is in the upper lid, the supra-orbital and perhaps 
the supratrochlear and lacrimal nerves will have to be 
blocked; if it lies to the extreme side, even PET 


orbital may reach to the point and require SUN 


infiltration method is preferable since it is and 


just as efficacious. I 
/\Electrolysis for relief of trichiasis regres infiltra- 


“tion of the lid margin. Q 
Following instillation anesthesia S necessary to 
block the supra-orbital, lacri ratrochlear, and 


canthoplasty and tarsorrhapMy, instillation anesthesia 
may be used, followed by tration of the tissue at 


infratrochlear nerves in vin of the upper lid. In 
the he upper ior nee pa ectropion or entropion 


of the upper lid or i r plastic operations confined 
to the lid, I use Ss) ions, followed by a block of 
the supra-orbital\ imal, supratrochlear and infra- 
trochlear ne d often need an infra-orbital block 
to obtain c&mplete anesthesia. In ectropion of the 


lower iss infra-orbital block combined with lacri- 


mal, zy ticofacial and infratrochlear injections will 


prod nesthesia. 
King in squint cases under local anesthesia 
es handling the muscle with very little pull. 


NF h anesthesia followed by deep injections into 
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the belly of the muscle produce an almost insensitive 

field. If one will put only slight traction on the muscle 

it is usually not so painful as to warrant general anes- 

thesia. | 
s Skin grafts used in plastic operations are usually 
“taken from the outer aspect of the thigh. These grafts 
may be taken under local anesthesia, as pain is not 
caused. /Using a long needle the skin is infiltrated 
above the point at which it is desired to remove the 
graft, and in a line at right angles to the long axis of the 
thigh ; in other words, a segment of a circle around the 
thigh is infiltrated. In this manner, the cutaneous 
femoris lateralis, and the cutaneous femoris posterior, 
the sensory nerves supplying this area are blocked. 


CONCLUSIONS 


It is felt that local anesthesia is the safest, easiest, and 
altogether the best method in practically all ophthalmic 
operations in juveniles and adults. 

To perfect one's technic, and without this results 
will be unsatisfactory, it is necessary to make a study 
of the anatomy of the orbit and surrounding tissues. 
This is best done by actual dissection. 


Improvement on or simplification of the e era 


methods is desirable, and the more common use ocal 


anesthesia would undoubtedly produce such róve- 
ment. 
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CONGENITAL ) CATARACT 


A PLEA FOR, VARIETY IN ITS SURGICAL TREATMENT 


L. WEBSTER FOX, M.D. 
PHILADELPHIA 


A mere statement of the condition known as congen- 
ital cataract brings to mind the picture of a young child, 
the subject of a succession of needling operations, fol- 
lowed by a corresponding series of inflammatory reac- 
tions of varying grades, terminating in indifferent 
results as to the ultimate vision obtained, and a lifetime 
of abject slavery to heavy lenses that are always out of 
adjustment. In view of the more recent knowledge of 
the crystalline lens obtained by means of the slit lamp, 
the procedure in the surgical treatment of congenital 
cataract may be modified very materially, and thus the 
period of invalidism to the patient greatly reduced. 

Ophthalmologists often fail to appreciate that copgen- 
ital cataracts are developmental defects. They, ften 
regarded merely as opaque lenses that have e 
birth. A cataract is much more than i is a part 


of a whole cycle of events. That it 1 to some 
malformation or distortion of the er RO al cells may 
be gathered from a reference to eries of cases 
mentioned by A. L. Brown, E the cataract 
l1. Brown; A. L.* Am: jJ. Opbhth.. 47: {> y 1924. 

occurred in three generations 6 family and in which 
transmission was always fr he mother, but affected 
sons and daughters alike, s type is called hereditary 
cataract, and in such a transmitted low mentality 
is often observed. I requently been my experience 
in such families 1éntally defective children alter- 
nate with child aving congenital cataracts. Obvi- 
ously, such Gr of cases calls for individual consid- 
eration in th tter of the surgical treatment. 


There also cases of hereditary cataract that call 
for no inet. J. Gonzalez,? a Mexican ophthalmol- 


O prominence, who has carefully studied the 
% Gonzalez, J.: Ann. Soc. Mex. de Oft. y Oto-Rino-Laryng., Sep- 
ho 


er, 1923, pp. 83-85. 
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subject of congenital cataract among the Mexican 
people, observed a family in which the grandmother, 


one son and five grandchildren presented punctiform 


cataracts. In each case the whole lens subsequently 
became opaque during the youth of the patients. Most 
cases of this character observed in the United States 
remain stationary, and vision is improved with glasses. 
Frequently, no operation is required, although normal 
vision is by no means obtained. 

By way of contrast, however, may be mentioned the 
series of cases of familial cataract which embraced five 
generations, recorded by Frank N. Knapp ? of Duluth, 
Minn. His immediate experience was confined to the 
observation of the perinuclear or lamellar type in six 
members of the same family; namely, the father, a 
daughter and two of her children, and a son and his 
daughter. All the cases presented identical ophthal- 
mologic pictures; namely, the center of the lens was 
filled with black radiating streaks intermingled with fine 
black spots, between which the red reflex of the fundus 
could be obtained. There was a marginal area of clear 
lens substance. One patient was able to continue his 
work and education without operation, although his 
vision was not very great. Two had simple needling 


operations; one patient had vision of RE vith 
glasses; the other one was not noted. 
several needling operations followed To coe 


incision and expression; here the vision w ught by 
glasses to 20/40. Another had a ae and a 
button-hole iridectomy with SDN of the lens 
débris. This patient finally ob rision of 20/40 
with correcting lenses. This e zes the value of 
not confining one's surgical t@Jefto any conventional 


precedure re) 
The family history of thiroup is especially inter- 
esting. The record shov hat | double cataract extended 


four members o ird generation suffered with 
partial cataracts x Of the seven members of the 
fourth genere born with partial cataracts, while 
in the fifth ewgZration only eight had cataracts from a 
total of. t(genty-fhive. These patients were of normal 


mentali th no history of consanguinity. The adult 
grow f the lens was manifested by the increased 


Ws F. N.: Am. J. Ophth., September, 1926, p. 682. 


through five S Oy! the family. Three of the 
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area of clear cortical substances observed in the older 
patients. The density of the opacities did not increase 
with age. Removal of the lens increased the vision in 
all cases. There was only one instance of nystagmus 
noted in the six cases observed by Knapp.  Further- 
more, he states that optical iridectomy was not war- 
ranted as vision was not improved by dilation of the 
pupil. This point will be discussed again further on in 
this article. 
THE NEEDLING OPERATION 


It is not the purpose of this paper to belittle the 
operation of discission, but rather to restrict its applica- 
tion to those cases that admit of no alternative. The 
needling operation has had a long and honored history 
dating back as far as 1711, when Maitre-Jan made the 
observation that a disintegrated lens would be absorbed 
as well in the anterior chamber as in the vitreous. How- 
ever, E. E. Blaauw * of Buffalo calls attention to the 
fact (quoted from Hirschberg, the historian of ophthal- 
‘mology) that Bannister in 1622 made a similar state- 
ment regarding the absorption of the lens in the anterior 
chamber, but in so doing he was only copying the 
observation recorded by Jacques Guillemeau in his book 
published in Paris in 1585. 

However, it must have received very desultory tten- 


tion for it did not arouse particular DENN ntil 
Pott, in 1775, published a separate article ataract 
in his surgical works, and coined the ter solution" 


for this operation. He adopted lacera S a separate 
method of treatment. Distinguis [rp em like 
Ware and Warner performed a Seg operation reduc- 
ing the lens to fragments and e» ng its absorption. 
Dr. J. C. Saunders (1804), the under of Moorfield’s 
Eye Hospital (the Royal L 1 Ophthalmic Hospital), 
is generally accredited, ally by English speaking 
ophthalmologists, wit ing introduced the operation 
as it is now perfo and with having devised the 
needle usually yéd. The shoulder safeguard, 
however, is th gestion of Sir William Bowman. 
Perusal of eps posthumous work, edited by his 
friend [| EK. rre, in 1811, will convince the skeptic 


that thé ation as performed previous to this period 
left m o be desired, and that his method was a great 


adyán S if not altogether original in the fundamentals 
NS Blaauw, E. E.: Am. J. Ophth., August, 1926. 
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involved. Abernethy, Hey, Cappuri, Adams and Parmi, 
among others, discussed the operation and its possibil- 
ities, as well as frequently performing it. This histor- 
ical review is made only to justify the status this 
operation enjoys, although my purpose is to urge a 
restriction in the frequency of its employment. 

. It is usually employed in the child, aged 2 or 3 years, 
who is unable to see because of opacities in the crystal- 
line lens. Detailed examination of the lenses is often 
difficult or impossible by reason of the age of the patient, 
and we know only that the pupils react to light and that 
the lenses are opaque. Nystagmus frequently is present. 
Needling is suggested, and the hopeless condition of the 
child leads the parents to consent to the performance 
of the operation. The child is prepared for general 
anesthesia, the pupils are dilated with atropine, and the 
needle is passed into the lens substance in accordance 
with the accepted technic, thus allowing some of the 
soft lens substance to ooze into the anterior chamber, 
and the aqueous to have access to the lens within the 
capsule. 

The resulting swelling of the lens in its capsule, and 
its pouring out into the anterior chamber, accompanied 
by inflammatory reaction, is a familiar picture and is 
usually regarded as of no serious significance, gage it 
will occur with each successive needling, and NS. re 


usually necessary. The invasion of the gen athol- 
ogist into the domain of ophthalmology rought us 
rumors of allergic reactions when th S matter is 
being absorbed in the anterior charm nd an added 


dignity to what we have been, TS to regard as 
commonplace. Each reaction nvolve important 
structures of the eye and leavk permanent harm behind. 
This must contribute to "O oor results that often 
follow in these cases, e ich we are so likely to 
attribute other concor congenital defects of the 
eye of which we parer knowledge but which 
we are prone to S for the purpose of an alibi. 


In the slit bservations of M. H. Cottle,? four 


cases of adHesigns of the vitreous to the cornea were 
noted follawing the needling operation for secondary 
aN his opens for speculation the question 

O is does not occur more frequently than we 
h viously supposed. If it does, it must influence 
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our results in the discission operation for congenital 
cataract likewise. The slit lamp has brought to attention 
many cases of lenticular opacities of an unusual type 
that by the gross examination previously in vogue would 
not be classified as cataract but must now be so con- 
sidered. 

Even in a good case we can only offer the patient the 
prospect of several needlings, with their attendant reac- 
tions, and the wearing of high convex lenses. These 
he will wear reluctantly, if at all, and such educational 
advantages as he might have obtained by the early 
performance of the operation are materially minimized 
by the discarding of heavy and thick correcting lenses. 
Vision is difficult enough to develop, but in the absence 
of the crystalline lens the vision that develops lacks 
depth in the images, and stereoscopic vision is question- 
able in these youngsters. Therefore, such vision as 
may be obtained with the lens in situ is likely to be 
more comfortable than that of the aphacic individual. 
The person who has been able to see and then loses the 
crystalline lens has a hard enough time of it, as is well 
known, but his visual memory comes to his assistance. 
Let us consider the difficulties under which the subject 
of congenital cataract labors. We have observed that in 
those young adults in whom quite pronounced 1 ular 
opacities of a congenital character have persi af- 
fected by surgical intervention, vision of/gf acute 
character is present up to a certain poin 
the need of the lens to develop perspec The visual 
fraction may be low but the sight 
to the discharge of the Hi qo tient has elected. 


This is mentioned to impress t Tportance of main- 
taining the lens in situ, if at W possible. 

The approach to the subj hich I recommend has 
been appreciated by otha ophthalmic surgeons. Thus, 
W. de Hallet ? advises erformance of either optical 
iridectomy or comp, moval of the lens in zonular 
cataract, giving N ence to the former, especially if 
improvement ir ion is possible by dilation of the 
pupil with Qai. Rowan” recommends iridec- 
tomy dowg amd in, if dilation of the pupil gives good 
vision. * 


J.: J. Ophth. Otol. & Laryngol. 28: 235-241, 1924. 


SS Jos Tr. Ophth. Congress, Glasgow, May, 1924; Am. J. 
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OTHER METHODS 


Ophthalmic literature in the last few years contains 
many references to results obtained in congenital cata- 
ract by resorting to other than the conventional needling 
operation, showing that the subject is receiving intensive 
consideration from every source. A few of these may 
be mentioned, although in no particular order, since the 
observations around which the papers have been written 
have taken place about the same time. McCluney Rad- 
cliffe, for instance, utilized the V-shaped incision 
method of Ziegler in ten cases with success, as did 
Burton Chance ? in two cases. Dean * did the needling 
operation and then extracted the disintegrated lens by 
the suction method within three or four days aíter the 
operation with a good result. 

I may also with propriety refer to C. Behr," who in 
cases of partial congenital cataract makes a wide corneal 
incision after which he cuts the lens capsule and cortex 
in a circular manner, paralleling the opacity with a large 


. cystotome and then expresses the lens. Mydriasis is 


continued for two weeks, by the end of which time the 
cortex and débris are absorbed. He regards discission 
as unsatisfactory for these partial cases. 

Other foreign observers have also criticized the oper- 
ation. G. Horay,? after an experience Vip 
children with congenital cataract, comes to cón- 
clusion that the best results follow the combi inear 
extraction, and that even in the first few s of life 
the results were equal to those obtained 1 ér patients. 

George Huston Bell!? of New Y nas recorded 
the very elaborate technic of thedpoperation that he 
utilizes in congenital cataract O is essentially a 
two-stage operation. The fifet stage consists of an 
iridectomy. Four weeks lat employes the Ziegler 
discission technic with the xcéption of entering through 
the cornea. He introd Ziegler knife about 5 mm. 
beyond the limbus, NU the conjunctiva and 
entering the ante amber through the sclera just 
back of the li he discission is “performed within 
the er tously produced by the preliminary 
iridectomy a Way this approaches more nearly my 


8. Radoi e TIG Am. Ophth. 7:766-769 (Oct.) 1924. 
9. C ^) Burton: Am. J. Oe 7:309 (May) 1924. 
10. is Am. J. Ophth. 7:394, 1924. 
r, C.: Ztschr. f. Augenh. 54: 347-353, 1925. 
NN ray, G.: Klin. Monatsbl. f. Augenh. 94: 178-184, 1925. 
NC ell, G. H.: Am. J. Ophth. 9:433 (June) 1926. 
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own conception of the proper management, although I 
find fewer indications for consideration of a second 
stage. 

E. K. Findlay ** removed a membranous cataract 
through a keratome incision with a hook. This proved 
microscopically to be made up of two lens capsules 
(anterior and posterior) with a thin layer of lens fibers 
between. In a recent case of my own, after dilation of 
the pupils incidental to operation, the appearance of the 
lens seemed to justify a similar procedure, and it was 
possible to remove complete, by means of a hook-end 
forceps, the entire cataract. It required considerable 
gentleness and dexterity to accomplish this, and a most 
gratifying result without any reaction was obtained. 


AUTHOR'S PROCEDURE 


With these objections to the treatment of juvenile 
cataract prominently before me, I have given consider- 
able time and thought to providing my little patients 
with better surgical treatment. In the main this depends 
on whether or not a clear cortical area exists in the 
lens, but another important consideration is the avoid- 
ance of the reaction changes that must follow the 
emptying of the lens matter into the anterior chamber. | 
Its importance in senile cataract 1s appreciate ad an 
effort is made to leave the pupil as clear ogsible. 
This is indicated by empiricism, but POESIA T 


of pathology add a note of confirmatio cannot be 
ignored. 

There are many forms of congenj nticular opacity 
that do not involve the entire | t which materially 
affect vision by obscuring the lAry center. Exam- 
ination with the slit lamp, as Khave previously remarked, 
shows a great many more nese cases than is usually 


type of examinatio1 hose of tender years, I can 


supposed, and while I not always able to apply this 
obtain a great d ¡ose of ie from my older 


patients, which rovide certain gross clinical symp- 
toms for guj in the very young patients. There- 
tore, 1 wate) ost careful examination of the eyes in 
all lentignla” cases, with the pupil widely dilated, 
utilizi the resources at our command to obtain the 
infor > 


on so essential to the success of the under- 


. Findlay, E. K.: Am. J. Ophth. 8: 216-218 (March) 1925, 
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If examination shows that the periphery of the lens 
in both eyes is clear (usually these cases are bilateral), 
then the operation of choice is a small optical iridectomy 
at the nasal side in each eye, performed at the same 
sitting, so placed as to permit perfect binocular fixation, 
especially at close range. There is nothing unusual or 
original about an optical iridectomy, but a demand is 
placed on the surgeon’s skill and dexterity to place it 
in the right situation in these cases. This is by no means 
easy even to the surgeon of experience. 

Great care must be taken in the preparation of these 
cases, and the emphasis laid on this by Bell ** is by no 
means overdrawn. The presence of any catarrhal con- 
dition of the upper air passages is likely to have a 


Jg 
OS 
N 


ex 


disastrous effect on the operation. Thesacfatients are 
especially prone to chronic rhinitis. experimen- 
ters have found rachitis to be a facto e production 
of lenticular opacities while ot ave not, but a : 
rachitic patient should receive at n along these lines 
despite the disagreement of oras workers. 

These are all cases for ge anesthesia, and addi- 
tional difficulties present (Agmselves in precision work 
about the eyes when th ent is not conscious. How- 
ever, the nystagm , which is a compensation. 
Still, it should be Te in mind as a matter of technic 
that once the has been grasped by the fixation 
forceps, it is est not to release the forceps until the 
excision oe iris has been completed. 

In sey, ases of this character that have recently 
come my care, it has been with great satisfaction 
th e been able to place the coloboma in each eye 
INN symmetrical position that binocular fixation and 

iston at close range were perfect. Accommodation 
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was encouraged as well as convergence and synchronous 
rotation of the globes, so essential for perfect coordina- 
tion at reading distances. The value of this is enormous. 
It is procured in these cases at the most ideal time of a 
child's life and without glasses, and should removal of 
the crystalline lenses be required at a later period, the 
embarrassing muscle complications are reduced to a 
minimum. In making the corneal incision in these cases, 
I use the small angular keratome. 

Very recently I have had the privilege of observing 
one of the patients on whom this operation was done 
fourteen years ago. The patient had learned to read 
with her eyes before obtaining satisfactory correcting 
lenses and in the presence of a lateral nystagmus, but 
there was no diplopia or inconvenience in using the 
eyes. Her vision was 2/60 and 5/60 with lenses, and 
she read 2 M. type at 4 inches. 

It is appreciated that there are many cases in which 
this procedure is inapplicable, but many do not realize 
how very few these instances are. Since I have 
approached my cases with the view of using this pro- 
cedure as the operation of election, I have been amazed 
at its wide range of application. Little children cannot 
and will not wear thick and heavy glasses, yet this is 
imperative for a good result if the crystalline lgqgNes are 
removed. This great disadvantage should wp the 
urge for other treatment. 

This also opens up for discussion th 
placing the coloboma laterally in all 
extraction, rather than above, alth this is not my 
purpose in this particular pape o in those cases of 
juvenile cataract in which sequent surgery is 
required it has proved to be ker at advantage, especially 
as regards ultimate result. Cy 

In those cases in wpách"heedling has been done, I 


isability of 
es of cataract 


frequently find that a capsule fills the space orig- 
inally occupied b s. It is not necessary to repeat 
the needling on «IN n fact, it may provoke dangerous 


type of. sec cataract. The method that gives the 


inflammator ions. This may be treated as any 
T; 
best result iMeñost cases is that in which a straight lateral 


Re NN h a paracentesis needle is made through the 
corn ar the limbus, going through the cataract as 
MS cornea. De Wecker scissors are then intro- 
SS and made to cut the capsule first in one direction, 
N d if this is insufficient to provide a clear pupillary 
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area, another cut is made at right angles to this. The 
incised portions immediately separate from each other 
in an ideal case, and an enlarged clear pupillary area 
results. 7 

But even with this improvement over the repeated 
needlings, it must be borne in mind that what to all 
intents and purposes is a foreign body is yet retained 
within the eye, and absorption must take place through 
inflammatory processes. Removal of the lens intact is 
the ideal but not always possible procedure. Careful 
examination will provide us with the information as to 
when it will be best to perform this type of surgical 
operation. It will also guide us as to another entirely 
different one. 

There have been several instances in my recent 
experience in which, after making the incision in the 
cornea with the paracentesis needle, it has been possible 
to extract the empty capsule by means of an iris forceps 
made with the extreme end carried out as a small hook. 
This I have mentioned in connection with the case 
of E. K. Findlay.** This requires much care and 
most delicate traction. -Here again the skill of the 
individual operator will make or mar this surgical pro- 
cedure. Properly performed, the capsule will be ngade 
to pass out through this wound which ier 
appeared to be too small to permit it to do he 
possibility of incarceration of this capsule na&%rane in 
the corneal wound is an embarrassing situa{fg? and may 
be avoided only by good judgment. Li€eise, a tough 
adherent capsule may prove resist nd tempt the 
operator to employ traction int mde disastrous. 
But in the selected case and qwi ne employment of 
the proper pulling force, we eed for our precau- 
tion with a perfectly clear p&pJl as well as an eye free 
from irritating débris Emay induce iridocyclitis at 
any time. It is interest(@O note in passing that Whar- 
ton Jones used NGF aped forceps for these cases 
in a similar mann 


CONCLUSION 


It may bẹ stăðtéd that it is with the hope of stimulating 
interest 1 rese exceptional cases that this paper is 
write O with the older technic at our disposal, 
whi ar from satisfactory for these modern times, 
compelled to develop new resources for the relief 
NS such cases as are enumerated in these pages. 


os" South Seventeenth Street. 
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ABSTRACT OF DISCUSSION 


ON PAPERS OF DRS. MC REYNOLDS, PARKER, DUMPHY, 
O'BRIEN AND FOX 


Dr. W. H. Lurpe, St. Louis: The problems elucidated by 
Dr. McReynolds concern the daily practical experience of every 
one of us. First consideration is given quite naturally to 
the relation of ophthalmology to general medicine. It is 
significant that the call for cooperation with the general prac- 
titioner comes from one so distinguished in special practice 
as Dr. McReynolds. The greater the practical experience 
and learning of the ophthalmologist, the more certain he is 
to realize the necessity for that information which can be 
supplied only by a general study of the patient. The lack 
of interest of the general practitioner in ophthalmology must 
be overcome in the same manner in which it was probably 
brought about; that is, by the attitude of the ophthalmologist 
himself. In my earliest contacts with ophthalmology it 
seemed to me that it was rather customary for the ophthal- 
mologist to take the patient completely out of the hands of 
the family physician. It was the ophthalmologist who pre- 
scribed cathartics, tonics, sedatives, antimalarial or anti- 
syphilitic treatment without further consultation. It has 
become my earnest endeavor whenever possible to place the 
responsibility for such treatment with the internist or general 
practitioner. Then, too, we were prone, twenty-five years 
ago, and, perhaps, more recently, to be satisfied with a diag- 
nosis of iritis, keratitis, choroiditis, retinitis, optic atrophy, 
glaucoma or cataract, as if these actually consti the 
diseases from which the patient suffered. We réalize 
that they are, after all, merely the ocular sympt and that 
we must have the help of our colleagues ou of ophthal- 
mic practice to find the ultimate cause ring about a 
cure. It should be an inspiration to all AU that such a well 
known master of surgical technic, one as at his disposal 
such a large amount of clinical m iKthat he might prop- 
erly plead the popular excuse bàiug too busy for scientific 
research, can and does take thf&time to study the behavior 
of individual cataractous lens nd then classifies the results 
of these detailed observans in their relations to clinical 
experience, as Dr. Mc ds has done in this interesting 
presentation. 


I am much ¡Se in what Dr. McReynolds said. in 


regard to consul with the general medical advisor of 
the patient smffe from cataract. During recent years I 
have come Do: askance at the diagnosis of "senile" 
cataract. es ul investigation of all possible factors has 
repeated. pplied a cause for lenticular opacity quite inde- 
pende yhe age of the patient, and the elimination of such 

¿ems to explain why some incipient so-called senile 


cau 
SS cts remain stationary and do not obscure vision suff- 
NM 1 


y to require surgical intervention. I have tried to tell 


o 
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our medical students that the discovery of incipient lenticular 
opacities should be followed by an investigation, both general 
and special, of the patient’s health. However, we meet here 
an ingrained tradition of the past century, still rampant in 
the textbooks, to the effect that nothing can be done until 
the cataract has matured and is ready for operation. The 
point having been covered in didactic lectures, a question in 
regard to the treatment of a patient with incipient cataract 
and yet retaining good central vision was asked in the final 
examination of our senior class at the St. Louis University 
School of Medicine. Among 115 students, only nine sug- 
gested a study and correction of the health of the patient. 
The remainder repeated the time honored formula: “wait 
until the cataract is ripe and then operate,” and a few pro- 
posed to hasten its maturity by some form of preliminary 
operation. The necessity for the latter is eliminated by the 
removal of the lens in capsule, an operation which requires 
special training available only to those commanding excep- 
tional advantages. Dr. McReynolds is among the fortunate 
few who have had this special experience. 

What he has stated concerning the ages at which this 
operation is indicated 'should :be carefully noted. This special 
experience is required; particularly to enable the operator to 
select wisely the cases in which intracapsular extraction may 
be attempted and to. know how much force may be used in 
dislodging the lens without the risk of too extensive a loss 
of vitreous. Those of us who have not enjoyed these advan- 


tages: may be helped in the performance of the intrac lar 
operation by a simple but well thought out device eped 
in the last two months by Dr. F. O. Schwartz of ouis. 


With the aid of his special lens expressor; it arently 
possible to deliver the lens in capsule even ENT anterior 
capsulotomy has been made. The lens de umbled" but 


remaining encapsulated moves directly t h the incision 


at the limbus with the same ease a plicity which has 
been associated with the delivery ucleus and cortex 
t 


after capsulotomy. This simple i ent may yet open the 
door to extraction in capsule rotor us. A touch of scien- 
tific romance is added by the fa&t Jhat Dr. Schwartz intended 
merely to secure greater Qi in the delivery of the 
nucleus and cortex after otomy, and had no expectation 
of delivering the lens i ule as it seems to have done in 
every case in A ens expressor has been used after 
capsulotomy. 

Dr. McReyngl ossaa of the separate bundles of 
zonula is espe interesting and illuminating. The inde- 
pendence ofethe pde zonular bundles is a fact which has 
been ign Helmholtz spoke of the zonula as a. mem- 
branous ath. It is this independence which permits a 
coordination between the observations of Hess and those of 

ing regarding the effect of accommodation on the 
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lens. It makes it possible for the suspensory fibers of the 
zonula to be relaxed when a certain stage is reached, as 
emphasized by Hess; while the fibers encasing the lens and 
vitreous remain tense under the direct traction of the ciliary 
muscle. The marvelously clear enlargement (40 diameters) 
of figure 3 in Dr. McReynolds’ paper, showing an anterior 
view of an eserinized human eye, indicates that some zonular 
fibers are under tension. This fits in well with the complete 
detachment of the choroid noted in one human eye in my 
recent series under postmortem eserinization. Unfortunately, 
this photomicrograph was inadvertently omitted in my orig- 
inal paper published in the American Journal of Ophthalmol- 
ogy, but it has been inserted in the reprints and I shall be 
glad to supply those interested. 

Permit me to commend the special care and accuracy with 
which the author discusses the so-called elasticity of the lens. 
It is time to emphasize and applaud such frankness. The 
softer lens structure is not elastic but plastic. Why? Appar- 
ently for the simple reason that this material is to be changed 
in shape by external impressions rather than by inherent 
elasticity, as assumed by Helmholtz. Let us remember that 
Hess has been equally frank in regard to lens substance. He 
states that it does not manifest any inclination to assume a 
form of its own. Hess also discarded as uncertain and incom- 
petent all measurements of dead lenses, this being the only 
evidence in support of his theory originally offered by 
Helmholtz. 

Dr. McReynolds further confirms what others have noted, 
that the capsule alone is rather feebly, if at all con- 
sidered an elastic tissue. But filling a capsul itl? such 
plastic material produces a body that shows s a striking 
resemblance to elastic behavior that we h een more or 
less deceived by it concerning the true m iNsm of accom- 
modation. Water assumes the spheric under the laws 
of capillary attraction (or surface 1). The Encyclo- 
pedia Britannica states that this apo in a sense, to 
manifestations of elasticity P ill an inelastic bag 


with water, and it will tend t@Qbe spherical in form for the 
same reason. A paper bag Gly with water may serve to 
illustrate this. But that igwot the form of the accommodated 
crystalline lens of the Oh eye. 

All recent measur , as well as those of Tscherning 
and the much eat\ eSts of Thomas Young, have shown 
that the scone lens is relatively flattened at the 
equator. V e's series of frozen sections demonstrated 
that the E: of the lens is spherical but that the greater 
the accommodative effort, the more the lens departs from the 
simple Ou outline on both anterior and posterior sur- 
faces. an be demonstrated that the vitreous is compressed 


ag he lens under the use of myotics. The effect of such 
NÌ ire must be a change in the form of the plastic material 


N he lens. 
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Dr. E. C. ELETT, Memphis, Tenn.: When a man of Dr. 
Parker's experience and skill publishes his statistics with the 
candor that characterizes all of his reports, the result is some- 
thing that we can all read with profit For the purpose of 
comparison I have collected the figures of a similar number 
of my own cases; namely, 100 combined capsulotomy extrac- 
tions, 100 combined intracapsular extractions (Knapp-Török) 
and 100 simple extractions, fifty with capsulotomy and fifty 
in the capsule. The tables are made exactly as Dr. Parker’s 
tables are made for the purposes of easier comparison. The 
cases are consecutive and not selected, except that only those 
cases were chosen in which the final result.could be deter- 
mined. As nearly all my cases were private cases, in which 
refraction was probably at a later average date than Dr. 
Parker’s, and possibly more carefully, it gives me an apparent 
advantage in visual results, but I am very sure that the 
advantage is only apparent. Thus, in the percentage of cases 
with ultimate vision of 20/40 or better, his tables show 69 per 
cent; mine show 77 per cent. The best result in this respect 
in my table is in the simple intracapsular cases, 82 per cent, 
while his best results were in the combined operations, 
75.5 per cent. With regard to complications, I had a total 
of 7.66 per cent of vitreous loss against his 4 per cent; in 
both series the highest percentage was in the Knapp-Tórók 
cases. I was fortunate in having only one infection in the 300 
cases, against his two, a negligible difference and not to be 
attributed to the type of operation. Iris prolapse occurred in 
4.66 per cent of my cases, and in 3 per cent of his, mosflX in 
simple extractions. Secondary cataract was, of cou st 
often seen in the intracapsular extractions. My sey 
more cases of secondary cataract in the combined 
his shows more in the simple extractions. 
averaged almost exactly the same in the Oh ries in the 
combined and Knapp-TOrók cases, but ples showed 
twice as high an average as his, due t A ntortunate occur- 

1 


10WS 
, while 
stigmatism 


rence of from 8 to 12 diopters at ast in a few cases 
with iris or vitreous prolapse. ng SRM 5 in each 
series, my own figures are a ie tter, that is of cases of 
6/15 vision, or better, but the r n for this, I am sure, 1s 
that my cases were under on longer, and it is well 
known what a difference weeks makes in this respect. 
I was fortunate in not, h ny case of spontaneous hemor- 
rhage or delirium in “i the cases included in this series. 
With regard to D tker’s conclusions, they agree with 
what most of uf tl who are not interested in the exploi- 
tation of a parti r or new or individual method of operat- 
ing; namely, t the safest method of cataract removal for 
one to "ON ne's early years in ophthalmic surgery is the 
combin thod, with capsulotomy and expression of the 
len SN g the other and usually more difficult methods till 
NS ce x the increased skill and better judgment that 
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come from experience alone, indicate when they may be used 
to advantage. 


Dr. ArNoLD Knapp, New York: Loss of vitreous is a 
serious complication, not so much from the loss of a part of 
this tissue but because it prevents accurate coaptation of the 
wound and causes imperfect healing, iris entanglements and 
iridocyclitis, with varying degrees of infection or glaucoma. 
The vitreous opacities which Dr. Dunphy mentions as a 
reason of the poor sight obtained are really the expression 
of a generalized inflammation, an iridocyclitis with frequent 
alteration of the ocular tension. It is very important whether 
the vitreous is lost before or after the extraction of the 
cataractous lens. When the vitreous is lost before extraction, 
the loop has to be inserted into the vitreous body to assist in 
extracting the lens. This usually results in a certain amount 
of cyclitis, with the formation of vitreous opacities and the 
other sequelae mentioned. The loss of vitreous after the 
extraction of the cataract is a much less serious complication, 
as it does not entail introducing instruments into the vitreous, 
and the resulting complications are few and the vision is not 
necessarily affected. 

In a paper on “The Late Results of Intracapsular Cataract 
Extraction” which I read at the London Congress in 1925 
(Arch. Ophth. 55:257 [May] 1926), among the eighty-five 
patients who were reexamined from six to fifteen years after 
operation, there were five in whom a slight vitreous loss 
occurred after the extraction of the lens. The Md results 

i 


were excellent and the vision was found at later e ination 
to be as good or better than after operation. S id such 
as Dr. Dunphy's are of the greatest value. are infre- 
quent because they require the follow-up ients, which 


is laborious, and they are not popular, a ey illustrate our 


failures. xS 
There can be no question about th fousness of vitreous 
loss; it should never be taken (yx and any precaution 
against its occurrence should ¿en our most careful atten- 
tion. The greatest fault, anf the most frequent cause of 
vitreous loss, is an imperfe ction, generally one that is 
too small. Aside from Jis, much depends on the proper 
execution of modern 1 nesthesia, to which Dr. Dunphy 
has drawn particul ntion. Nevertheless, even if the 
local measures a NO y carried out, in a small proportion 
of cases the patj behavior may make a general anesthetic 


method for Xhe Hetailed study of what he calls the compound 
ligament ef the lens. The bearing this has on a number of 
patholó problems is enormous, and I hope that Dr. 

NN ds will continue his investigations, so that we may 


necessary. Gop cReynolds has shown us a most valuable 
1 
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operation consisting of the subluxation of the lens by a blunt 

forceps introduced into the eye and then the extraction of the | 
lens by external manipulation) with the combined capsulotomy 

operation is not so important, for both methods are necessary | 
to the ophthalmologist. There are certain cases in which 

wonderful results are obtained only by the intracapsular 

operation. Then, again, there are many cases in which excel- 

lent results are obtained only by the combined capsulotomy 

operation. I think that we should be very definite in our 

selection of the case suited for either operative procedure; 

the selection of the operation should depend entirely .on the 

character of the cataract, on the patient’s age, on his behavior 

and on other factors. In other words, we should be guided 

entirely by what is best for the patient’s ultimate vision. 


Dr. ALBERT E. Bursow, Jr., Fort Wayne, Ind.: There can 
be no reasonable doubt about the efficacy of local anesthesia 
in ophthalmic surgery when carried out intelligently. The 
many advantages of a local over a general anesthetic have 
been mentioned in detail, and about the only question for 
discussion is the method of securing local anesthesia and the 
conditions in which it is applicable. For anesthesia of the 
cornea and conjunctiva, instillation of solutions of cocaine 
or butyn are very satisfactory, especially when combined 
with a minimum amount of epinephrine, which augments the 
anesthetic action. For anesthesia of any of the deeper struc- 
tures of the eye, something more than instillation is required, 
and here infiltration or peripheral nerve block servest an 
admirable purpose. I cannot share Dr. O'Brien's 
concerning the safety of local anesthesia in any and sês, 
even admitting that a relatively small amount 
solution ordinarily is used in ophthalmic sup&ety. Local 
anesthetics in themselves are not always h e$s, even in 
small doses, as, unquestionably, there aw e individuals 
who possess a peculiar, even though ra Q iosyncrasy for 
cocaine as well as butyn. Of far (oor: is the 
sensitiveness of some patients tg e phrine, and I refer 
particularly to patients sufferin m hyperthyroidism and 
patients suffering from cardiac ufficiency. This point is 
clearly pointed out in Bartl latest book on the surgical 
treatment of goiter in whi says that it is highly danger- 
ous and no longer allow employ the time-honored four 
drops of epinephrin ounce of 0.5 per cent procaine 
hydrochloride as a anesthetic in thyroid cases. 

A precaution fo b&ébserved, therefore, is the dosage in any 


case, the total a it of epinephrine always being on the side 
of safety, ang zin thyroid cases, a minimum amount employed 
or the dr tted altogether. Furthermore, it is my obser- 


vation hyperthyroid cases, in which we frequently are 
ANN perform ophthalmic operations, are more apt to 


xic disturbance from any local anesthetic as well as 


S 
ip epinephrine. It is an established fact that even small 
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doses of epinephrine have produced such manifestations as 
blanching of the fact, tremor and increased heart action, and 
in patients suffering from exophthalmic goiter I haye noticed 
similar symptoms, and, more particularly, respiratory embar- 
rassment, from local anesthetics alone, even in doses that 
ordinarily are considered perfectly safe. Therefore, it would 
seem to me that in a certain class of cases, namely, old 
persons or those suffering from hyperthyroidism or any form 
of heart disease, particularly cardiac insufficiency, not only 
should the minimum amount of the local anesthetic be 
employed, but there should be great hesitancy in employing 
epinephrine without first testing out the susceptibility of the 
patient to that drug. In my experience, the subconjunctival 
injection of local anesthetics, in very small amounts, is insuf- 
ficient to disturb the anatomic relation markedly, and it very 
materially augments anesthesia of the eyeball. Consequently, 
I do not confine it to cataract extraction in which, as the 
author says, it is decidedly advantageous. For subconjunc- 
tival injections I prefer cocaine on account of the limited 
quantity necessary to obtain the desired result, though for 


extensive infiltration or nerve block the procaine solution is 


preferable. Nerve blocking is ideal for producing anesthesia 
in ophthalmic surgery, but care must be observed to employ 
a trustworthy technic or results will be disappointing. I can- 
not endorse the author's recommendation that 1⁄4 grain of 
morphine and loo grain of scopolamine may be given by 
hypodermic injection one hour prior to an ophthalmig opera- 
tion, except in cases in which the eyeball is not to pened, 
because in some cases vomiting is produced rs piate. 
Two experiences of the kind in cataract extr n have led 
me to abandon the use of an opiate in that ition. Nerve 
blocking to prevent squeezing of the eyed uring cataract 
extraction is a commonly employe cedure, and Dr. 
O’Brien’s modification of the van Li anic is commended, 
though variations in anatomic la M that will necessitate 


careful technic in the use of thg -p ure, should be expected. 
Dr. E. E. Hort, Jr., Portla [aine: The need for variety 
in the surgical treatment congenital cataract depends 


the value of the lenses in situ to 
ater perfection in vision. This is 
f brothers with equal intelligence. 
Iridectomies we ormed on one and needlings on the 
other, and alt! the former sees less, his vision is the 
more naturZf. sts show stereoscopic vision only in the iri- 
dectomized Wygf. Again, frequently after the removal of a 
cataragt@m an adult the eye not operated on with poorer 
visio C ferred until its visual acuity is very low. Why 


K yes under such conditions with lower vision be 


largely on the recognitio 
develop and maintain 
evident in the inst 


P, red. Manifestly, this is due to the presence of the lens 
h within its range allows a better perspective. The 


oun of improved visual efficiency when partially opaque 
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congenital lenses are allowed to function is sufficient to offset 
a considerably better central vision in aphakic eyes. This 
value of the lenses has not been fully realized when so few 
optical iridectomies are advised and performed. If one 
believes in this function of the lens, it is clearly his duty to 
do an optical iridectomy, reserving discissions and linear 
extractions for such cases as will not permit an iridectomy. 
Even if in doubt as to the clearness of the lens, especially 
in the very young, one should do a nasal iridectomy so as to 
give these youngsters the best visual advantages. Any later 
surgery would be facilitated by such procedure. In perform- 
ing an iridectomy, too much emphasis cannot be given to the 
importance of the correctness of its location and its size, for 
complete success in a large measure depends on the care given 
to these details. If a needling is done, one should try to 
reduce the number of operations so as to avoid their danger- 
ous reactions. My best results are obtained when a free 
opening is made in the capsule, and if the resulting swelling 
of the lens warrants, a linear extraction is performed. If 
an empty capsule remains, as described by Dr. Fox, I can 
commend his methods of operation, especially the second 
method in which the capsule in toto is removed. Further 
study of these congenital cataract lenses, especially with the 
slit lamp; will broaden our conceptions and thus enable a 
larger number of such lenses to be retained. 


Dr. DawrgL M. Verez, Mexico City. For a long time in 
Mexico we followed the old surgery for eyes, getting\our 
education from Europe. But now we consider that w Ni 
look to the United States rather than to Europe, e “we 
are your neighbors and we see in Mexico tha general 
improvement of learning in ophthalmology 4 e United 
States is great and -so much farther advan han it is in 
Europe that we must take advantage of ur regard for 
the medical profession of the United as so increased 
that we like to receive at all times & publications that 
you have. Especially do we váluewWPHeE JOURNAL OF THE 
AMERICAN MEDICAL ASSOCIATIO} 11 physicians in Mexico 
read THE JOURNAL, which is so A and so informative. 
We appreciate very much courtesy of the physicians in 
the United States. Som us come every year to attend 
your very interesting,a ortant conventions. 


Dr. F. PARK RON uffalo: Dr. McReynolds’ paper and 
the sections ue) 1 it is illustrated touch on one of the 


most importan supjects in ophthalmology. Our knowledge 
of the managem 
affecting 
anatomy, 


t of perhaps three fourths of the troubles 

ye depends on a fuller knowledge of the 
the functions of the ciliary region. In order that 
ated structure of the human eye may be more fully 
od, I have been studying some of the simpler forms 


u 
AN in the primitive types of fish. The tarpon from our 


O 
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Southern waters had its prototype in the Eocene period and 
a closely allied fossil is found in the Carboniferous limestone. 
In all fish the lens is globular. In the swordfish, the tarpon 
and the pollack, an extension of the lens tissue projects from 
each side of the lens itself. To these are attached fibrous 
bands allowing the lens to swing in the vitreous. There is 
no ciliary muscle. This is suggestive of a possible movement 
of the whole lens in the.higher forms of life. Prolapse of the 
iris following the extraction of cataract occurs frequently as 
a result of undue pressure from the bandage. To avoid this, 
I have used what might be termed a “lid splint” in preference 
to the conventional pad and bandage. That is to say, I apply 
an oval patch of isinglass moistened with mercuric chloride 
solution over the upper and lower lids, so that they are held 
firmly in position. In two minutes the plaster is stiff and the 
lids cannot move. No further bandage is necessary. With the 
pressure bandage the movement of the eye sometimes causes 
the pad applied to it to press unevenly, and it is apt to cause 
intrusion or protrusion of the iris through the section. With 
the splint there is absolute immobility of the smooth protect- 
ing lids with much greater safety. 

Dr. Epmonp E. BLaauw, Buffalo: I have been much dis- 
turbed by the views on accommodation expressed by Dr. 
McReynolds and Dr. Luedde. This discussion should include 
a consideration of the work of Gullstrand, for which he 
received the Nobel prize. Dr. Luedde stopped short with 
Tscherning. Dr. McReynolds mentions Gullstrand, and even 
quotes him, but the impression that I received fro eading 
this quotation is entirely different from the imp iol) I had 
after reading the original. This is now possible 1, thanks 
to the translation of Helmholtz’ Physiologic A trans- 
lation of Gullstrand’s public lecture in SM appeared 
in the Archiv für Augenheilkunde 72, YO 1 this, as well as 
in the “Addendum,” Hess’ observatio, the “slottering of 
the lens” during maximal acc ledation—a fact which 
Tscherning and his followers try 
being a very important penta Ue and to be explained 
only by accepting Helmholt ry, according to which the 
ligamentum suspensoriu tis becomes relaxed during 
accommodation. Besid Gjutistrand found by mathematical 
calculation, that an Oy 


(3 


rearrangement takes place during 
accommodation, ¡(Re can be deduced from the anatomy 
of the lens. THANE into the discussion of comparative 
anatomy obsgar e problem. The intrinsic difficulties limit 
the number(of Jen capable of working in this field with 
success. 

Dr. f& Cou» J. Tivnen, Chicago:. In every cataract opera- 
tion theo tstanding problem confronting the surgeon is what 
EN cataract operation he shall choose which will subject 
Patient to the minimum operative hazard and will insure 


ty p 
SS largest yield of useful vision. The question then naturally 
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arises, What. is the safest cataract operation? Experience 
and study point unmistakably to the conclusion that the 
answer to both of these questions cannot be arrived at by 
the method of generalization, but that a careful selection or 
grouping of cases, the so-called individualization of the 
patient, is required. In conformity with this experience, we 
find ourselves, as surgeons, placing more emphasis on the 
equation of the patient and rather less on the cataract. It 
seems almost a truism to state that one patient may safely be 
subjected to a type of cataract operation which is wholly 
unsafe for another patient. How satisfactory it would be if 
the surgeon could say to one patient, “Your ocular and 
physical equipment is such that you may safely undergo the 
Knapp-Torok operation,” and to another, “You cannot. safely 
undergo the simple cataract extraction.” This ideal, perhaps, 
at the present time is unattainable in every instance, but its 
approximation is certainly the goal we hope to reach. I have 
a conviction that our greatest field of opportunity in reaching 
this ideal lies in carrying out the routine method of carefully 
selecting or grouping our cases, the so-called individualization 
of the patient, based on an intensive study of the indications 
and contraindications applicable to the several operative 
procedures. This feature is the one which has impressed me 
in Dr. Parker’s painstaking study and admirable report of 
his 300 cases. 


Dr. H. W. Woopnnurr, Joliet, Ill.: The ordinary accepted 
causes for vitreous loss are well understood. Manifestly, 
then, a thoroughly worked out plan should be a par a 
cataract operation. When pain is the cause, comp eNarfes- 
thesia is indicated. This should insure one fost this 
accident if properly carried out. In cases of QN pres- 
sure on the globe, pressure either with the Y 1 forceps or 
the speculum should be avoided. When md nt of the eye- 
ball is a cause, more consideration of [Nátient's tempera- 
mental complex and better Ea QUU) of the surgeon's 
operating organization will, in ¿he ajority of instances, 
result in the patient's going thugh the operation with 


undisturbed confidence, without itement, and with perfect 
composure. 
Dr. W. B. LANCASTER, : Vitreous does not come out 


of the eye of itself. It un out. Liquid vitreous might. 
but ordinary vitreot Q is not due to anything about the 
vitreous itself whi kes it come out. It is either pushed 
out by the LC expressed by the patient. The reason 
the patient expRegges the vitreous is usually because he feels 
something, omy not be pain; it may be just a little sen- 
sation th NC prises him, and he squeezes. This squeezing 
involve Qood many muscles. It is not limited to the 
orbit, is by any means. If one were to cut off both lids 
ly and then tell the patient to squeeze, he could still 
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extra-ocular muscles, and those are the muscles that we 
need to look after. The remedy is simple. If the patient 
squeezes because he feels something, good anesthesia should 
be secured. The results shown by Dr. Dunphy in his statis- 
tics seem to indicate very clearly that good anesthesia is a 
preventive of prolapse of the vitreous. Sometimes a patient 
squeezes without the stimulus of any sensation caused by the 
operator. Such a patient is usually nervous, mentally dis- 
turbed, and keyed up, with reflexes not fully under control. 
In such a case what I call the *mental anesthesia" comes in, 
in the form of sedatives. It is highly important, I think, to 
combine with the local anesthesia suitable sedatives to 
help control the nervous state and the reflex excitability of 
the patient. 

Dr. Oscar WiLkinsoN, Washington, D. C.: I have for a 
number of years used both the nerve block and infiltration 
methods of anesthesia in eye surgery, and feel that if these 
methods are thoroughly carried out there is seldom occasion 
for general anesthesia, except in children. In inflammatory 
conditions of the eye, I have found that injections of procaine 


.hydrochloride with epinephrine will give a better anesthesia 


and be less toxic than cocaine. The injection over the condy- 
loid process of the mandible to infiltrate the fibers of the 
seventh nerve in order to prevent squeezing in any operation 
in which the globe is opened, as for cataract, is very effica- 
cious. The only objection one could have to this method 1s 
the remote possibility of getting into the glenoid fossa. We 
usually get such a complete paralysis of the ids go it is 
advisable to use wet dressings or a temporary su td keep 
them closed. I have recently used that on sev ccasions, 
and I have been really surprised to find whap(cdgplete paral- 
ysis of the lid is secured. In fact, aíte e» operation the 
patient is entirely unable to close the eseXaJd a wet dressing 
or isinglass is necessary to secure losure of the lid. 
I have not found it necessary, Y contrary have found 
it objectionable to use injectigns squint surgery. They 


invariabl distort the normal potion of the tissues and make 


delicate surgery more difficult o. If one will massage, with 
a cotton applicator which Ags been dipped into a 10 per cent 
solution of cocaine, ove region of the muscle and use the 


proper delicacy—that ¿ id pulling on the muscles themselves 
—one can secure NY AfXctory anesthesia without injections. 
I invariably giv Nis a hypodermic injection of morphine 
and scopolayfffn r morphine and atropine, one-half hour 
before they AN ven to the operating room. This quiets 


them apdemets as a synergist to the local anesthesia. For a 
numbe years I have used infiltration anesthesia in 
chal operations. 

"IM NW. H. Wiper, Chicago: In almost all the statistics 
NN taract operations, it is usually stated or implied that the 
NS st valuable criterion of the relative merit of the operative 
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procedure is the degree of vision that is secured. Such a 
criterion alone may be very unreliable and even misleading, 
because every one who has ever done much cataract work 
knows that he has frequently obtained 20/20 or better vision 
with an operation which was poorly designed and poorly 
executed. On the other hand, in many cases the operator 
fails to get good vision through no fault of the method or 
execution of the operation, but because of conditions that he 
cannot control. Such conditions as congenital amblyopia, 
posterior choroiditis and vitreous opacities are a few 
examples of this kind. I submit that if we could have in our 
statistics of operations for cataract a statement of something 
else that would act as a criterion of the relative value of 
different operative procedures it would be a distinct gain. 
Therefore, I make the suggestion that in statistics on opera- 
tions we have some record of the degree of the reaction that 
has been produced by the trauma of the operation. Any 
operation, however skillfully performed, is a traumatism to 
the eye, and if we do not in some way estimate the amount 
of the traumatism, we cannot get a fair estimate of the value 
of the operative procedure per se. It should always be asked 
whether one method of operation subjects the eye to greater 
traumatism and hence to greater danger than does another 
method, and the answer to such a question should be found in 
a series of statistics comparing the relative merits of opera- 
tions such as those for cataract and glaucoma. While we 
desire to know what the ultimate optical result has been, that 
alone is not sufficient and may be misleading; the amor 
traumatism to the eye should also be presented in t 
how much reaction, such as iridocyclitis ; how long tl ient 
remained under treatment in hospital, and how after 
treatment was necessary. Such observations Í be useful 
guides in determining the relative value of O ent methods 
of procedure in cataract extraction. 

Dr. R. H. T. Mann, Texarkana, Ark very gratifying, 
indeed, to those of us living in smglle dical centers, who 
have held to the combined extractidk, throughout these years 
when so much has been said abo aer methods of extrac- 
tion, to know that the combi1 method still gives the best 
results in the hands of mores d men. 


Dr. FREDERICK O. Scu fy St. Louis: At some time or 
other we have all the! NN Oi a means to simplify cataract 
operations. My id CN Iminated recently in a new lens 
expression hook. ened originally to remove the .entire 
lenticular per one sweep, following capsulotomy, it 


has done the unexpected and brought out the lens in its 
capsule, in e of the capsulotomy. In the first five 
of my se © cases, a capsulotomy was done in the regular 
NS Dues the corneal section and iridectomy, and 

estion of my hook, the lens came out in its capsule. 
ln N NS following, and without any change in the technic 


O 
Y 
wl 


* 


276 Li WEBSTER FOX 


of applying the hook, I succeeded both times, without 
increased: effort, in doing a neat intracapsular expression. 
There is no doubt that the lenses were expressed with their 
capsules intact. In my last case the capsule ruptured and 
some vitreous was lost. With my method for intracapsular 
extraction of the lens, the outstanding results are: (1) a 
minimum degree of trauma; (2) slight local reaction; (3) 
clear pupil, and (4) a low percentage of vitreous loss. It 
need not surprise us that a relatively small amount of pres- 
sure properly applied and uniformly distributed will bring 
about rupture of the zonula. Among the early methods pro- 
posed for maturing a cataract was that of rubbing the cornea 
with the angle of a strabismus hook following iridectomy, 
proposed by Foerster of Breslau (1881). He warned espe- 
cially against using pressure that might rupture the zonula. 
Hasket Derby, referring to Foerster, quotes the experience of 
Dr. Charles Bull in emphasizing this precaution against too 
much pressure. It is evident that the zonula may easily be 
ruptured in certain cases. 

Dr. Lou V. Srecman, Battle Creek, Mich.: It has seemed 
to me that the percentage figures of complications in cataract 
extraction, in cases in which the intracapsular method is 
practiced, might be interesting in comparison with the figures 
given by Dr. Dunphy. Therefore, I have prepared a report, 
accurate as far as the records are concerned, from the work 
done in Shikarpur, India, in 1925. 

We arrived in Shikarpur, December 31. The morning after- 
ward the clinic was opened. Dr. Holland, whose dp is, was 
on furlough, and Dr. J. W. McK. Nicholl of adwas his 
locum tenens. Early that morning Dr. Ni handed me 
Smith's book on cataract extraction (with A(INtrations by Dr. 
D. T. Vail), and asked me to study it c ty. Together we 
went to the little hospital to examine NE ients who had been 
gathering for the clinic for several d his examination con- 
sisted in taking the tension by 1 as the tonometer had 
been mislaid; in making preggur&Mer lachrimal sac area, and 
in noting the condition of th s and pupillary reflexes. If the 
lids were severely infectedXg)few days’ treatment was given 
before cataract operati If an operation on them was indi- 
cated, that also was before the operation on the globe. 
In the absence of contraindications, the patient was 
given a long NN id sent to the native assistant in the 
operating D) his chit stated whether there was to be 
single or(f/dogWfe extraction, by the capsulotomy or intra- 
capsular bd. The assistant had the patients squat on the 
floors Gand the walls of the operating room, and at the door 

i Then he went from one to another instilling at 
ls in each eye three drops of 4 per cent cocaine, and 
ne off the outer third of the eyelashes. Without further 


Y" nination or preparation the patient was placed on the 


metal operating table. He wore his travel stained, dusty 
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robes, and he carried his bed clothes and cooking utensils 
in a bundle, which he deposited on the floor under the operat- 
ing table. He took his sandals off and left his head-dress on 
and climbed blindly onto the table. He could not talk to the 
operator and the operator usually could not talk to him. 
The head-dress was removed with lively protestations. The 
lids were well irrigated with a solution of 1: 2,000 mercuric 
chloride; the speculum was placed by the surgeon, and 
another drop or two of cocaine was instilled; the lids were 
again irrigated, and the operation was on. I watched six 
operations by Dr. Nicholl, and did the seventh and eighth 
myself, following closely the technic of my demonstrator. 
He had modified the Smith technic somewhat, and my former 
teaching impelled me to make slight modifications in my 
sections and in the expression. My first six cases were 
uncomplicated. On the seventh, because of too small a 
section, there was slight vitreous loss and later, on the fifth 
day, incarceration of the iris pillar in the wound; but the 
patient was dismissed on the eleventh day with results marked 
“good.” It is not easy to become acclimated or orientated 
in India. One is shocked at the crowd, and their great need 
and faith; at the lack of preparation for an operation on 
the globe; at the lack of material and of experienced assis- 
tants, and, most of all, at the boldness of the attack on the 
cornea during expression. The doolie wallahs who carry 
the patient to his cot in the open ward a block away were 
not always careful. The patient had his family about him, 
and for most of the time there was no one else to help h\m. 
The wards became filthy beyond expression before th y 
closed. Even the unhygienic Indian knows that to the 
ward clean enough for the next year he must remgy e mat 
roofs, knock down the temporary partition walt NN let the 
sun and air in at end of the season. Their lifgayNhese wards 
is hardly comparable to that of the patient e care of in 
Harvard Medical School or the Massagh S Eye and Ear 
Infirmary. Dr. Holland had asked py of Cincinnati to 
take charge of the cataract opergtin&efoom, so there was 
great joy felt when, on the tenth of the clinic, Dr. Vail 
and his son, Dr. Derrick Vail, Jr! rived. FLOD AVALISI 
were given the one-eyed patigt%s, those who had had a loss 
of vitreous in the first eye, with hypertension and with 
complicated cataracts, qo? others in whom the condition 
was too difficult to b eginners in the Indian method of 
expression. In case ss of the vitreous or other accident 
in the first eye d on, Dr. Vail was asked to operate 
on the second e he final records showed that there was 
usually NS oy complication in the other eye; therefore, 
loss of vit ico as not always caused by a faulty technic. 


qe Cruickshank, I. M. S., after examining each 


patin reported on the work done in Shikarpur for the 
ye and 1924 in two series of cases consisting of 1,322 
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and 1,455 patients, respectively. There was vitreous loss in 
7 per cent; sepsis in 1.4 per cent; iridocyclitis in 0.39 per cent, 
and choroidal hemorrhage in 1.08 per cent. Of the 1,248 cataract 
extractions, I did 250, in twenty-five of which there had not 
been a postoperative examination when we left, and from 
which we have not had further reports. With ten I had 
assistance from Dr. Vail or Dr. Nicholl. The intracapsular 
operation (modified Smith-Indian) was done in 197 cases: 
combined, thirty-nine cases; lenses lost in vitreous, four cases. 
There was loss of vitreous in twenty-three cases, or 9.2 per 
cent: intracapsular, seventeen; combined, six. Nine patients 
were sent to the hospital with “inflamed eyes," and two 
with infected eyes. One eye was lost from choroidal hemor- 
rhage the second day after extraction. There was hyphemia 
in three cases, and one large hemorrhage, controlled, in which 
the globe was not lost, but in which there was no vision. 
There were four deliveries on the spoon. One patient with 
slight vitreous. loss was not dismissed, and three were dis- 
missed with results marked “good.” In four patients the 
lenses were squeezed out. One of these patients was sent to 
the hospital for amputation of the vitreous and a corneal 
stitch, and no further report was obtained. Three were dis- 
missed with results marked “good.” The incidence of other 
conditions was as follows: iris pillar in wound (intracapsu- 
lar), seven; iris prolapse (intracapsular), five; iris prolapse 
(extracapsular), one. Two patients with tension marked 
“plus” were dismissed with results marked "good," There 


were no final reports on forty-one patients. In n of these 
patients the eye had been dressed the first an cohd time, 
and they had then disappeared. A few wand away after 


the operation; some removed their bandag 
a very few remained in the hospital 
hundred and seventy-four of the 2: 
results marked “good”; twenty-five, 
on the last few days of our sta 1ad not been inspected 
after operation. Therefore, abd ve sixths of the: number 
that fell into my hands wenfkaway with vision good enough 
to satisfy them. Q 

There were 1,248 catapact*xtractions in thirty-five operat- 


ery day, and 
reatment. One 
dismissed with 
Jie 240 were operated 


ing days. Nineteen 1 were lost in the vitreous; eighty- 
six cases had not be ressed after operation, and no report 
on these result: Cx n to us later. Deducting the opera- 
tion on juvenile Ne Maracts and the figures for lenses lost and 
uninspectegdee: irom the total, there remain 1,109 cases, on 


most of Whidh we have reports. These were divided as 
follows type of operation: intracapsular, 955; combined, 
e was loss of vitreous in 103 cases, or in 9.28 per 
ixty-seven of the patients with vitreous loss were 
sed with “good” written in the "results" column; 


CONGENITAL CATARACT 2/9 


for further treatment. Good results meant that the wound 
was healed and looked clean, and that the patient could count 
fingers at a distance of 2 feet and get around to take care of 
himself. 


Dr. Georce Huston BELL, New York: There is no question 
but that Dr. Fox is on the right track when he does a pre- 
liminary iridectomy in congenital cataracts. I have been 
preaching for the last ten years that preliminary iridectomy 
should be done in all juvenile cataracts. I have seen so many 
bad results in patients coming to my clinic at the New York 
Eye and Ear Infirmary, who were operated on through the 
cornea with the round pupil, that I abandoned that method 
long ago. Fox also says the older technic at our disposal 
is far from satisfactory. I can see where Fox’s operation 
would be of advantage while the children are young, as they 
would be relieved of wearing thick glasses, which is a great 
handicap while at school; but when they get older and want 
more vision, it seems to me that the coloboma would, then, 
be in the wrong place for a needling operation, and that his 
patients would complain of intolerance to light when the lens 
becomes absorbed. With my operation, the upper lid covers 
the coloboma. If my patients complain of dazzling, Crooks’ 
lenses are used. Some objected to an iridectomy on cosmetic 
grounds and because of mutilation of the eye. These objec- 
tions are secondary when one is preparing young persons for 
the battle of life. Bernard Samuels, professor of ophthalmol- 
ogy in Cornell University Medical College, said at a1 eeting 
of the New York Ophthalmological Society, May ¿eat in 
the New York Institute for the Education of ae d? they 
had more children blind from postoperative cor al cata- 
racts than from ophthalmia neonatorum. Só said that 
statistics from all over the United States “adMed weight to 
his testimony.” It may be said that are two main 
reasons for this terrific loss of vision, st, lack of general 
preparatory measures, such as a se patients the “acid 
test" for the “three T's" Moşe) ition must be paid to 
the general state of patients. APKthese children have adenoids 
and diseased tonsils. Some ł oral sepsis and their intes- 
tinal tract is in bad shapgsfrom sugars and sweets and soft 
carbohydrate foods. L Ch, not least, in the “house clean- 
ing process” is the W mann blood test. About 30 per 
cent of all my cag ngenital cataracts in the last ten 
years have been N o heredosyphilis. Of this 30 per cent 
all had the fev of congenital syphilis. Whether the 
Wassermann\reJction was positive or not they were given 
antisyphiljic treatment before operation. One of my patients 
who was e IE Y fast had had energetic antisyphilitic 
treatn Nor two years before the operation. This patient 
is aÓ Boing to school and has two beautiful eyes and good 
SN) . A second cause of failure is the operation performed 
el that the old method of going through the cornea with 
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the round pupil is fraught always with danger, and that the 
chances for infection are greatly increased by the corneal 
route. Berens and I have 100 cases of juvenile cataract in 
which we have performed operation in the last ten years 
according to my method without the loss of a single eye. 
Whether Fox’s operation is done or mine or one of your own 
choice, let me urge two major considerations: First, the 
general preparatory measures to which Fox has called atten- 
tion in his paper; second, a preliminary iridectomy to be done 
just back of the limbus, according to the Reese method. 


Dr. WALTER R. PARKER, Detroit: I very much appreciate 
Dr. Ellett’s generosity in attributing my failure to get as 
good visual results as he did to the fact that his patients 
were private patients and mine were clinic patients. The 
fact remains, nevertheless, that his results are better, and I 
promise to try to do better in my next series. In regard to 
Dr. Knapp’s suggestion that we should do the best thing 
possible for the patient, I agree with him. The question is, 
What is the best thing for the patient? Any medical treat- 
ment or any surgical procedure is not necessarily the best 
because we are interested in it at the moment; it is essential 
that we check these new methods, and I still believe that the 
combined extraction with irrigation of the anterior chamber is 
the yardstick by which we will know whether or not the new 
procedures suggested for the removal of the lens are better. 
It makes no difference what is suggested—it must be better 
than the combined method of extraction before it is better 
for the patient. In regard to sedatives, the great difficylty is 
that all of them occasionally have an unfortunate N on 
the patient, sometimes producing nausea that sftates 
postponment of the operation. At other times ymptoms 
do not develop until after the operation, NS event is 
a serious complication. I have pe Y) st of them at 
different times, but have finally given t ip entirely as a 


the second attempt the 

Al anesthetic is admin- 

c will diminish the number 
sthetic. 


control, I postpone the operation. 
patient is still very nervous, a@e 
istered. A thorough local acs 


of cases requiring a general 


preoperative measure. If the patign es not have good 
a 


EPINEPHRINE IN PROGRESSIVE 
MYOPIA 


MEYER WIENER, M.D. 
ST. LOUIS 


Progressive myopia is a condition that has caused a 
lot of thought and worry to ophthalmologists. A great 
many theories have been advanced as to its cause and 
the reason for its progressive course for the worse. It 
is known that inheritance plays a role in the condition. 
Most authorities agree that close application of the eyes 
increases the myopia. Diet is believed by some to be 
a cause. Byers* believes that it is due to a weakness 
of the scleral coat, either congenital or the result of 
nutritive disturbances; also to prolonged ‘application of 
the eyes for close work, such as is entailed by certain 
occupations or is imposed by the necessities of modern 
school life. He believes in prevention by exercise, diet 
and less use of the eyes. 

Eldridge-Green ? outlines a history of Qs 


of progressive myopia, both the predisposi d the 
exciting causes in its development, MES an mech- 
anism in the production of ae eM siders the 
compression of the eyeball during eff Qe production 
of myopia by various means anc ET of 
myopia, but he offers nothing O aat has not been 
presented before. He advi: QO bs exercises that 
cause bending over, believir aat they interfere with 
the return flow of blood 1 the eyes. He thinks 


that this is also true eS. bending over in reading. 
Levinsohn ? vs belie 1at in myopia the stretching 


of the sclera is Ox by the bending forw and 
of the body anc 
Older es a the view that convergence 
of the eyes kedras work caused pressure on the eye- 
ball, PA ome way its elongation. If pressure alone 
were tl TM Ww hy would not the suerte: eye 
Y : Editorial, Canad. M. A. J., May 26, 1926, pp. 770-773 
ridge Green, F. W.: Lancet 1: 469-471 (May 5) 1921. 
Sew G.: Genesis of Myopia, Arch. Ophth. 54: 434-439 
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become myopic?  Jessop* feels that a tendency to 
myopia is caused by prolonged reading and close work. 
Duane ® states that while no one doubts that near work 
produces near sight, observers have not been able to 
agree on how it does it. Opinion, however, is now 
undergoing a change. The theory that myopia is due 
to close work, aggravated by town life and badly lighted 
rooms, is gradually giving ground before statistics. 
Arnold Lawson * showed 5 per cent higher myopia in 
the well lighted school of Aldenham and in St. Jude’s 
schools. He believes that myopia is neither caused nor 
increased by close work. 

Thompson * gives the following figures on the inci- 
dence of myopia in Lanarkshire; urban districts, 17 
per cent; rural districts, 20.5 per cent; mining, agri- 
cultural and manufacturing districts, 26 per cent. 
Eldridge-Green ? thinks that the stooping over causes 
an increased pressure in the globe.. He thinks that the 
reason laboring classes do not wear glasses is not that 
they are not myopic but that they are indifferent to 
slight, or even gross, defects in vision. He gives 
measles, whooping cough and bronchitis as directly 
exciting causes. He associates myópia with heavy lift- 
ing, involving stooping over and coughing, believing 
that it produces a feeling of tension in the eyes He 
states that, in lifting or coughing, arterial re is 
raised, thus raising intra-ocular pressure. , how- 
ever, is all theory, and he has not given in which 
the intra-ocular pressure has been rs&gNtered by a 
tonometer. 

Progressive myopia is doubtles A to a stretching 
of the sclerotic coat of the ey w this 1s brought 
about is the problem. S stion of metabolism 
must be considered. It XS nerally agreed that diet 
and exercise, especially qutt6or exercise, will help, as 


much as any one thing prevent the onward progress 
of malignant myopi The western ranch life of 
Theodore Roos s an example of what the open 


air and strenyo xercise can accomplish. It has been 

proved that(exgfcise produces an increase in the epi- 

nephrine gutpat of the suprarenal glands. Hartman, 
* E 


4. Je x Ophthalmic Surgery and Medicine, p. 434. 
, Alexander: Translation of Fuchs’ Textbook of Ophthal- 


5: 
mot v 76. 
à wson, Arnold: Brit. M. J. 2:420 (Sept. 27) 1919. 


NC hompson, Ernest: Brit. J. Ophth., July, 1919. 
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Waite and McCordock* have shown that when the 
suprarenals are stimulated by exercise in cats, epi- 
nephrine is freed, and the pupil becomes dilated and 
will respond little or not at all to light. When the 
suprarenals are removed or denervated, or one is 
removed and the other denervated, or both are dener- 
vated, the pupils do not dilate with muscular exercise, 
but retain their reaction to light. These authors have 
obtained dilatation of a completely denervated pupil 
(superior cervical and ciliary ganglions removed) 
accompanying exercise, thus completely ruling out a 
possible nervous influence. Rapid, vigorous work in 
the treadmill produced noticeable dilatation of the pupil 
e from one and one-half to three minutes, whereas 

traveling slowly in the treadmill will not cause dilata- 
tion of the pupil for fifteen minutes. 

Martin and Armitstead? found that the production 
of carbon dioxide in the excised tissue of the frog is 
markedly increased with the addition of epinephrine 
to the solution in which the tissue is immersed. They 
used muscular strips, brain tissue, liver, stomach and 
intestines. The smallest increase noticed was 1.33 fold, 
the concentration used being 1: 200,000 epinephrine. 
In their discussion, they assert that they have shown 
by means of these experiments that there is a mag*kAd 
augmentation of metabolism when epinephrine ¡Md 
to the Ringer's solution in which the tissue is ip(fiersed. 
In all tissue examined, except that of thepAMentary 
tract, the extent of augmentation was such to give a 
resultant total metabolism amounting to 0) one-half 
times the normal. They had first sag) the increased 
metabolism in muscular tissue. ` G demonstrated 
it in nervous tissue, and DN 1 and Armitstead's !! 
subsequent experiments O) de that it was true 


for all tissues. Spaeth an VO peg ? found that the 
melanophores of Funduli pes a present a favor- 


able subject for the st pharmacologic action. In 
all concentrations tes epinephrine causes a complete 


8. Hartman, R. H., and McCordock, H. Liberation 
of Adrenalin During pecar Exercise, Am. J. Physiol. 621225231 
(Oct.) 1922 

9. Martin, SO and Armitstead, R. B.: Am. J. Physiol. 59:37 


(Feb.) 192 


10. TO General Physiol. 8:49 (Sept) 1920; 4:154 


Com 192 
. and Armitstead, R. B.: Am. J. Physiol. 62: 488-495 


(Nox 
SS . and Barbour, H. G.: Epinephrine and Ergotoxin on 
Iso eli. 5 atic e & Exper. Therap. 9: 431 (May) 1917. 
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contraction of the melanophores, the liminal effective 
contraction being about 1: 50,000,000. 

Diet is known to affect the suprarenals. McCarri- 
son!? found that if guinea-pigs were given a diet of 
crushed oats and autoclaved milk, the macroscopic 
changes consisted in enlargement of the suprarenals, 
with increase of their weight, and congestion. The 
weight of pigs dying in consequence of scorbutic diet 
is double the average normal. The increase is every- 
where marked in comparison to the body weight. 
Microscopic changes are hemorrhagic infiltration and 
disintegration of cellular elements of the cortex of the 
medulla. The epinephrine content estimated, in spite 
of their increase in size, was half the normal or less. 
Similarly, the total epinephrine content per kilogram 
of body weight is little more than half that of health. 
The totai epinephrine content per grani of gland is less 
than one fourth that found in health. 

Thus it is shown that both exercise and diet influence 
the secretion of the suprarenals, and that the local appli- 
cation of suprarenal secretion increases tissue metabo- 
lism. It is quite possible that the cramped position often 
assumed in reading and close application of the eyes 
might have a deterrent effect on the secretion of the 
suprarenals. Since Pontius ** has shown that «the local 


action of epinephrine has a definite effect cornea 
in corneal ectasia and I !? have verified this wh experi- 
mentally and clinically, it is not hard t ceive of the 
possibility of the local application of éphrine having 


a beneficial influence on the soft (x or stretching of 
the sclera in progressive myopi 

It is known that persons yopia are usually the 
type who crave reading. qv they should be getting 
outdoor exercise, they generaly cramped up in a 
bent over position. Ai doboctessivé myopic type is not 


always thin and ru wn, but often the contrary, fat 
and overweight. is should indicate the need of 
increasing then lism. It would seem, then, that 
this theory be taken seriously into consideration, 


and grey ress laid on the importance of getting 
myopic pMgghts outdoors and influencing them as much 
as pole to take strenuous exercise. 


1 CCarrison, Robert: The Effects of a Scorbutic Diet on the 


Glands, Brit. M. J. 2: 200 (Aug. 16) 1919. 
4 Suprarenal Extract in Treatment of Acute Corneal 


4* Pontius, Paul: 
NN hyloma, Ann. Ophth. 21:755. 
NS 15. Wiener, Meyer: Pigmentation of the Cornea, J. A. M. A. 53:762- 
764 (Sept. 4) 1909. 
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Influenced by the theory just outlined, I began, in 
September, 1923, to give local instillations of epineph- 
rine hydrochloride 1: 1,000 three times daily in a series 
of patients believed to be affected with myopia of the 
progressive type. Reading, or the use of the eyes for 
close work, was not restricted, except in the sense that 
it must not interfere with daily regular outdoor exer- 
cise. A rational wholesome diet was also advised. 

More than fifty cases have been treated in this man- 
ner, some of which I have not been able to keep under 
observation. The results in nearly thirty cases, how- 
ever, are tabulated. Although the number is small and 
the time is short, the subject is so important, the general 
result has been so satisfactory, and the changes in a 
few were so startling that it was felt that this short 
series should be presented as a preliminary report, in 
order that a large and varied number of observers 
might collect their results for comparison. 


REPORT OF CASES 

Case 1.—Mrs. R. C., aged 29, came, Feb. 26, 1908, on account 
of asthenopic symptoms. She was wearing high compound 
prisms. Under homatropine, O. D. V. —6.0 D. Cyl. ax. 
45=15/30. O. S. V. +05 D. S.C —025 D. Cyl ax. 
90 = 15/13. Retinoscope showed irregularity of right corgea. 
There was very little change in the refraction from thi e 
until 1913, when she was given — 0.75 D. Cyl. ax. m the 
left eye. Feb. 27, 1922, O. D. V. — 60 D. Cyl. ax, 15/30. 
O S Vi-—20 b. Cyl-ax- 1905 15/16; May RN, the 
patient complained of sight gradually getting O O aD ave 

60 Ds Cyl. 3x. 00 == 25775. MOTS AV.: DoGy ax: 
130 = 15/30. Ankles swollen each 3 ing. Urinalysis 


negative. Slightly lowered blood p June 10, 1922, 
DD VE DO ONS; m with the foregoing. 
y 


Epinephrine hydrochloride, 1: was prescribed to be 
instilled in the eyes three times The patient returned 


to the city, Oct. 18, 1922, w the vision was 15/16 — in 
each eye with the same co n. Her eyes continued good 
until March 8, 1924, wh vision right was 15/30 — and 
left 15/25 — with th We) correction, She had been using 
epinephrine once dai ñd I now advised its use three times 
regularly. e V OS DV SS ONDE Gyl sax, 
DO — 15/29, 5T CI. J.— 3.5 D. Cyl ax. 140— 15/40. Kera- 


tometer o rsh 45 with rule ax. 60: Left 1.5 D. Cyl. 


ax. 130. Kefecular. Epinephrine was continued. Sept. 26, 
1925, O toe 7.OeD,- Gyl: 251603 15/25 — O. S; V.: 35 
1» C 140— 15/20. When last examined, June 18, 1926, 
O NS AD: Cia OO rS 15/28 53) Vis 9:00: 
CONN. 140 = 15/16. 
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Case 2.—This does not properly belong in this collection of 
cases of progressive myopia but is a case of conical cornea, 
presented to show the influence of epinephrine on the corneal 
stretching in this condition. Miss L. P., aged 36, referred by 
Dr. N. M. Black for conical carnea, had poor vision and 
photophobia in the left eye. O. D. V. —275 D. S. C + 4.5 D. 
Cyl. ax. 0— 15/16 +. O. S. V. — 1/300; not able to improve 
with a glass. She had first noticed poor vision in the left 
eye twelve years before. Since then the cornea had appeared 
slightly irregular with the keratometer. The left cornea 
showed marked conus with an area of central infiltration about 
4 mm. in diameter. Epinephrine, 1:1,000, and pilocarpine, 
0.25 per cent, were prescribed. April 19, 1923, the constant 
pain was making her nervous, and the vision was not any 
better. April 20, the eye was still painful. Ordered pilocar- 
pine at night and epinephrine three times daily. April 26, 
ONSEN — 2/300; not improved with glasses; infiltration better 
defined. April 29, uz 160 Du Cyhloasx 165 = 10/150. t June. E 
1923, the eye iboli clearer, and the profile seemed less conical. 
DADES DS O DA Ey a a 15/18. 
O. S. V.—10.0 D. Seep D. Cyl ax 105 — 15/75 one 
or two of 15/50 —. 

I have heard from this patient since and although she 
has continued to use the epinephrine, her sight has not 
improved any. 

Case 3.—This too is not a myopic case, but it shows the 
influence of epinephrine on the cornea in a case of kerato- 
globus. R. P. aged 21, admitted, Sept. 21, 1923, ad never 
seen well at a distance, and had worn glasses nj ears at 
intervals. They had been changed three o fore by 
a well known oculist. O. D. V.=15/75 Ce Oya. 
0—15/30. O. S. V.=15/cc+2.0 D. C . 25 == 15/50. 
Cornea irregular and had a sane? ney to globus. 
Ordered epinephrine, 1: 1,000, three Niaily, October 3, 
O. D. V.+2.0 D. Cyl. ax. 0—15/16«N9- S. V.+2.0 D. Cyl. 
ax. 30— 15/16. Epinephrine way ued. Patient last seen, 
April 1. - 1924, (Qo (Des Viet Cyl ax d 15/16. 
O. S.V. 4-20. D; Cyl. ax, oWe 15/16. 


Case 4—R. K., aged JO; Qe. Nov. 13, 1920, complained 
chiefly of holding bookie o Homatropine, O. D. V. — 3.5 


D. S. TC —10 D. 30=15/30. O. S. V.—3.5 
Dee 55:105: ET Ordered this. May 7, 


1921, O. DEAN. vith these glasses; not improved with 
any other gla em V.= 15/30 with above —0.5 D. S. 
added — 1 20 rdi Oct. 13, 1923, O. D. V.—50 D. S. — 
— 3.5 D. ax. 30— 15/25. O. S. V. —50 D. S. TC —225 


D. Aa 175 = 15/30. This was ordered and epinephrine 
e three times daily. Two weeks later O. D. V.— 
ves each with the prescribed glasses. December 15, 
Vie 15/16. O SH Mes 15/16 3 Epinephrine was 


S tinued. The patient has not been seen since. 
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Case 5.—L. A., aged 615, seen, Dec. 1, 1921, complained 
chiefly of painful eyes. O. D. V. — 15/12. O. S. V.— 15/12. 
Refraction slightly plus. Next seen, April 7, 1923. The vision 
was stillenorinal):(O-- DIV OD eS 15/12: Ors ot 
15/12. Nov. 30, 1923, the patient could not see the black- 
beard. O: DX. Vis 15/40; 0735: V6 '15/40: 0D: Y. -="L,0 
Did 215/1241 OF VR LD Si 15/127. The” same 
results were obtained under homatropine. Ordered —1.0 D. S. 
for both eyes and prescribed epinephrine. Epinephrine was 
continued without change in refraction until April 24, 1924. 
July 17, O. D. V. — L0 D. S:=15/20— — 0.5 D. S; added — 
15/12. O. S. V. —1.0 D. S.— 15/12. Prescribed epinephrine 
again. Oct. 18, 1924 a change had not occurred. March 17, 
1925, under homatropine, O. D. V. —1.5 D. S. 2 — 0.5 D. Cyl. 
ax. 0— 15/12. O. S. V.—125 D. S. 2—0.5 D. Cyl ax. 
15— 15/12. This correction was ordered. Sept. 22, 1925, 
OQ. D. WV. 15/12. ^O. S. V.=15/12, with. corrected glasses. 
Last récord, Sept. 21, 1926;.O. D. ^V. 215/12: - 05. V. 
15/12 with these glasses. Here is a case of definite progressive 
myopia, changing from hyperopia, in which the epinephrine 
has apparently arrested the progress. 

Case 6.—S. M., aged 12, seen, Dec. 8, 1923, complained of 
increasing myopia. O. D. V.— 3.25 D. S.C—0.75 D. Cyl. 
ax. 140=15/12—. O. S. V.—3.5 D. S. 2 —075 D. Cyl. 
ax. 30=15/12—. Under mydriatic, took — 3.0 with the 
cylinder. These glasses were ordered, and epinephrine, 
1: 1,000, was prescribed three times daily. The patiegt had 
been wearing — 1.5 D. S. — 0.75 D. Cyl. ax. 0 rey o 
prescribed six months before. April 10, 1924, = 
15/20; —0.75 D. S. added = 15/12; the vision i 
was the same. Sept. 18, 1924, change had nop{o 
patient had been using epinephrine irregul 
seen one year later, Sept. 17, 1925. NS 
his glass, —40 D. S.C — 10 D. 


left eye 
rred. The 
He was next 
.— 15/20 with 
x. ' 135— 15/16 —. 


Ove S59 Vie 15/20) his elass De sso 11:25]; 
Cyl. ax. 25 = 15/160. Ordered t rrection and continued 
epinephrine. The vision was tf, same, May 29, 1926. The 
patient returned, June 25. He not been using epinephrine 


regularly, and had been grayimÉ very fast. O. D. V.— 4.75 
DANS. seo Dae yl: 30=15/12—. O. S. V.—4.5 
DS 2053 i«GCyL Qs 15/12 —. Ordered this cor- 


rection. In this c xy was apparently an increase of the 
myopia of 1.5 D. D. in the six months’ interval before 


the patient c me, whereas there was not more than 
that in the Qy years following, although epinephrine was 
not faithf 


y treed. 

CASE 65. L., a boy, aged 9, had poor distant vision when 
seen, 9 1921. O. D. V. 15/20—; — 0.5 D. Cyl. ax: 
9Q 2.07 SoVe=15/20—-: — 0:5 D Cyl. ax. 90 15/12. 

IN as tinder homatropine. Dec. 28, 1922, O. D. V. — 15/12 

Kh foregoing. O. S. V.—0.75 D. Cyl ax. 90— 15/12. 
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Feb. 22, 1924, O. D. V.—025 D. S. TC —0.75 D. Cyl. ax. 
90—15/12. O. S. V.— 075 D. Cyl. ax. 90—15/12—. This 
correction was ordered, and epinephrine, 1:1,000, was pre- 
scribed three times a day. Jan. 12, 1925, O. D. V.—1.25 D 
Cyl. ax. 95—15/12—. O. S. V. —025 D. S, 2—0475 D 
Cyl. ax. 90— 15/12 —. This was ordered. The patient was 
next seen, May 30. O. D. V.— 0.25 D. S. TC —1.0 D. Cyl. 
ax. 900—15/12. O. S. V.—1.0 D. S. 2—075 D. Cyl. ax. 
90—15/12—. Ordered this for the left eye. The patient 
had been away in school and was not using epinephrine. 
Change did not occur until June 14, 1926. O. D. V. —1.0 
DS. + L0.D.Cylvax; 90: 15/122; GS) WV. 4:5, D-92553 
E0237 D. Cyl ax. 90— 15/12. This increase again came 
during absence at school when the patient was not using 
epinephrine. Last seen, Jan. 4, 1927. The vision was the 
same as before. In this patient there was an increase in the 
myopia of only 1.0 diopter in three years in a rapidly growing 
boy, and most of it took place while he was not using the 
epinephrine drops. 

Case 8.—V. L., aged 5, seen, Dec. 23, 1922, had O. D. V.= 
15/3030. DOC vh “ae 1055s 10/1907 OL S, Ves I5 30; 
—0.5 D. Cyl. ax. 15 — 15/15. Sept. 23, 1924, O. D. V.— 045 
B. S.—-——0.5 B. Cyl. ax. 165—15/13—; OQ: S, V. — 0.75 
D. S. C —0.5 D. Cyl. ax. 15. Ordered this and prescribed 
epinephrine, 1:1,000, three times daily. April 18, 1925, the 
vision was the same. March 13, 1926, it was the same, and 
the patient was still using epinephrine. May 1, 1926, the 
vision was the same, and epinephrine was being used,twice 


daily. June 24, 1926, the vision was still the same. as? ral ised 


a continued use of epinephrine three times daily aree 
weeks, twice daily for three weeks, and then daily. 
December 26, a change had not occurred altho o patient 
was not using epinephrine. In this case th as a definite 
increase of 0.75 diopter myopia in less wo years and 
none in the more than two year period wing the use of 


book too close when  readii O. "D V. LNT 
Ds DO O DN T —0.5. D; Cyl. ax: 
0= 15/15. O. S. V.— 0.5 qM. Cyl. ax. 02x 15/15. 
Aug. 23, 1924, with her ses, Ol Dav. = 15/30; —1.0 


epinephrine. QS. 
Case 9.—R. S, a girl, aged 7, DN. 10, 1923, held her 


D. ARA O. NG 5/50==* = 1.0-D- 8. 0.5 D. 
Cyl ax, Dar PN , 1925, she complained of severe 
headaches. Under SS CR O. D. V.—225 D. ES ——025 
DivGyloax 0 o OS V:—225 Di 5. a. D 
Cyl sax. 19/ rdered this and epinephrine hy ydrochloride, 
1:1,000, th times daily. June 13, 1925, change had not 
occurred had any taken place by Sept. 20, 1926. "The 
patient still using epinephrine twice daily. This patient 
hag increase in her myopia of 2 diopters within eighteen 


NS before the use of epinephrine and not any increase im 


— —————Á————— 
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a period of more than two years, during which she used the 
epinephrine. 
Case 10.—H. N., aged 10, seen Nov. 25, 1922, held books 
too close. O. D. V.=15/50—; —2.0 D. S. 2 —05 D. Cyl. 
dx OCT 15715 aS SS 15/50 29.7 S157 15: 


Ordered this. When next seen, Oct. 17, 1925, O. D. V.— 
10/200—3.0 D. S. 2 —0.5 D. Cyl. ax. 0=15/15—. O. S. 
V.= 15/200 = 15/15. Epinephrine, 1:1,000, was prescribed. 
April 3, 1926, the patient returned for a check up. Epinephrine 
had not been used for three months. O. D. V.—3.5 
DoS 5 —0.5. D. - Cyl dx 95/15 — © Q. So W.—2:5 
D. S..2—0.5 D. Cyl. ax. 0=15/15—. Ordered this and 
epinephrine. May 15, 1926, O. D. V.— 3.5 D. S.D —0.5 D. 
| Cyl 2x0 2215/12: 07S. ME DiS. — 0,5. D; Cyl. ax 
0—15/12. June 12, 1926, O. D. V.—3.75 D. S. 2 —0.5 D. 
Cyl: ax 0215/15. 10:78, 5W.— 2/5 D. S. 57 — 05. Do" CyL 
ax. 0— 15/15 —. Not any change; epinephrine was continued. 
August 14, 1926, the vision was the same. Change had not 
occurred; epinephrine was continued. This patient showed 
an increase of 1.5 diopters myopia in one eye and 0.5 in the 
other in the period before epinephrine was used and only 
0.25 diopter in the four months following the use of 
epinephrine. 
Case 11.—W. G., aged 9, seen, Aug. 21, 1923, complained 
chiefly of poor vision for distance. O. D. V.—15/30—; 
—0:75 D..S: 77 — 0.37 D. Cyl. ax. 902- 15/15, OQ. S. V., same. 
l Ordered this. Feb. 13, 1926, O. D. V. = 15/30 with his cor- 
rection.. — 0.75 D. S. added — 15/15. O. S. V.= 15/30 With 
his correction, — 0.75 D. S. added = 15/15. A chap as 


not made but epinephrine, 1: 1,000, was prescribed 


daily. February 27, O. D. V. —10 D. S. C yl. ax 
0—15/20—.  Epinephrine acl continued. H-20,:0,. D. 
V.——045. Dco SS 05: UC Cyl-- ax. 5/16. 200: 8 


V.—125 D. S. 7—025. D. DEO 15/16 — Epi- 
nephrine was continued twice daily i) ight eye and four 
times in the left eye. ee ee — 1.25 D. SL = —0.5 
D. Cyl. ax. 90 = 15/16 —. 125 DOSi 08 D. 
Cyl. ax. 90 = 15/16, one as the vision had not 
changed perceptibly in ae ntfs. Here is an apparent 


0 2515/20: 08: Mi 125 D. 5. 5 0C RS Cyl ax: 
{ 


opia in a two and one-half year 
instilled, with none in the six 


increase of 0.75 diopters of 
period before one 
months following. NG 

| Case 12.—E. X s, was seen, June 8, 1920, on account 

| of recurrent stes) O. D. V. 15/12; 0: S. V. ——15/12. 
The patient was next seen, March 3, 1926, wearing O. D. 
V.— 2.0 E O. S. V.—20 D. S.D — 0.25 D 
Eyl. ax: 15/12, prescribed by another oculist six weeks 
RRN O: changed. Eighteen months before that the 


Qe ad been changed, each time being made stronger. 
rine, 1:1,000, was prescribed three times daily. 
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April 2, change had not occurred. October 19, change had 
not occurred; the vision was 15/12 in each eye with the same 
correction. There had been two changes made here in less 
than two years. In the seven months period following 
epinephrine, an increase did not take place. 


Case 13.—E. U., aged 10, seen, March 13, 1926, had been 
told at school a year before that she needed an examination 
of her eyes. She was given glasses at that time; they had 
been changed once since then, and' she needed stronger ones 
when I saw her. O. D. V.—1.5 D. S. 2 —0.5 D. Cyl. ax. 
902-15/1555 O S2 VoL WX cS 0:5. «DO OM ax; 
90 = 15/15. She was wearing glasses with O. D. V.—1.5 
D. S. O. S. V. —1.0 D. S. with which her vision was 15/15 
by narrowing fissures. I ordered epinephrine, 1: 1,000, but 
did not change the glasses. April 2, O. D. V. —1.5 D. S.— 
15/12—; O. S: V. — 1.0 D. S. — 15/12 —. * May 25, the vision 
was 15/12 in each eye with her correction. Epinephrine was 
continued. July 1, the vision was the same.  Epinephrine 
was continued once daily throughout the summer. Jan. Ip 
MIMO DVM DS 15 AOS IAS 
15/12. Epinephrine was continued twice daily. This patient 
gave a history of increasing myopia. There has not been any 
increase, but an apparent decrease in the ten months following 
the use of epinephrine. 

Case 14.—J. F., aged 9, seen, Aug. 19, 1919, had hyperopia 
and convergence insufficiency. O. D. V.=15/12; 4-0.62 
1378 2215/12; OD V9m15/127 0.62 D. 5. 15/12; The 
patient was seen at intervals until Feb. 26, 1921. AB TS 
15/12: 0:62 D. S, =>15/12:0 Left same. ^7 , 1926, 
the patient complained of poor distant visior pps 
15/25 0205, S. 2515/12, "O^ S ME 157 Qo: Doe 
15/12. Ordered this and epinephrine, 140 May 28, a 
change had not occurred. Epinephrind Was continued three 
times daily for three weeks; twice three weeks, and 
then once daily. September 18, Q + 0.5 DO Ss 15/12. 
Oar V5 0,5. 1); S. = 15/12 (9) used epinephrine for 
month, once daily. AdvisedQo 38 continue. This patient's 
condition changed from h pia to myopia. Since using 
epinephrine a change was noted after a period of five 
months. 


Case 15.—E. B., Oy was seen, March 31, 1925, because 
of blinks. O. DW MEA si-2 075 D S S e05 ID Cyl 
ax. 0=15/12: S. V.—15/200; —1.5 D. S. — 15/12. 
Ordered thie tember 12, the vision was the same. Since 


April:29, 1Q26) when there was an attack of German measles, 
the patigat squinted. O. D. V.— 15/50; — 0.5 D. Cyl. ax. 0— 
15/12. D S. V. —1.5 D. S.— 15/12. Epinephrine was pre- 
scri June 5, the vision was the same. Epinephrine was 
e AI July 2, and November 16, the vision had not 


SS 


ed although epinephrine had been used seven months. 
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Case 16.—A. D. a, girl, aged 17, had noticed, six months 
before, that she could not see well in distance. Glasses had 
been prescribed two months before I saw her. She had taken 
them off two days before and had pain and headache since. 
Previously, she had had asthenopia with close work. Exam- 
ination showed: O. D. V. = 15/20—; —0.25 D. S. > —0.5 D. 
Gyr ax 120 15/12; 50:85 15/29 05 US 2 15/12. 
She was wearing almost this. I prescribed pilocarpine, 0.25 
per cent, at night and epinephrine, 1: 1,000, three times daily. 
June 18, 1926,, O. D; V. = 15/40; —0.37. D. S. —05. D... Cyl. 
ax. 0=15/15. O. S, V. — 15/50 — 0.5 D. S. — 15/15. June 28, 
O. D. V.= 15/15. O. S. V.= 15/12, without glass. Head- 
aches had ceased, and the patient had noticed improvement 
in distant vision. Epinephrine was continued. The patient 
was not observed long enough except to note the temporary 
improvement in distant vision and in comfort. 


Case 17.—M. B., aged 14, seen, Oct. 21, 1922, complained 
of headaches. O. D. V. — 15/20 -- 0.25 D. S. = — 075 D. Cyl. 
ax. 90jes 15/12; 0.254 V. 3-05. D. S. 7 —0,75. D, (Cyl ax. 90 
— 15/12. This was ordered. June 8, 1926, the patient com- 
plained of blurred distant vision for two months. O. D. V.— 
15/30— —0.5 D. $17 —0:5 D; Cyl. ax. 9022 15/12, 0. S. V, — 
15/40 —0.75 D. S. 2 —0.5 D. Cyl. ax. 90— 15/12. Ordered this, 
and epinephrine, three times daily. July 12, the patient came 
on account of styes. The vision was the same. Epinephrine 
was continued. December 16, the vision was still the same. 
In this case there was a change from mixed astigmatism to 
myopic astigmatism in two months' time, apparently cked 
after the use of epinephrine six months later. XS 


e 
Case 18.—S. J. M., aged 7, examined June 8, had 


OZR FV f= 15/20 103 fall) ru S == b 4:5 nan), f= ig 20s 
3-0.37 D. S. — 15/15... June 17, 1921, O; D. V. /50-4- —0.75 
DS 215/12. OS Vs 15/40: Ob AE): 15/16—. This 
correction was ordered. Dec. 23, 1921, V.—1.25 D. S. 


I ew. ID» Cyl vax. 02 15/1270, —1.0 D. S. Z —025 
D. Cyl/ax:215/12... TL hi$ was QY UNO 92A nO; 
DAV enD On. DA Caa Ose 6 A 0S; V. 
mp5 SL Sligo ore yi. = 15/12. June 9,1923, O, 
DEV 2420 DS: —05 DO. am eS SZ OO e 
—225 D. S. T —0.5 D. ax 0 z19/12- June Ll: 1925; 
OD Vr —345 D-S2- D Cyl sas Oss 15/12: 00. S. V. 
—3.5 D. S. 7 —0. / ax. 0— 15/12. Epinephrine was 
prescribed it was for several months and then stopped. 
JUE 14, 31920, OIDO D Ss 
po 15/25 —0.5 D. S. added 15/12. O. S. V. 
—3.5 D. S — 4.5 D. Cyl ax. 0— 15/12. Epinephrine was 
prescribe Gin. June 26,20: DV. =—35 D. 8.205. D. 
Cyl. a 15/12. O. S. V. —3.5 D. S. C —0. D. Cyl. ax. 


0 Epinephrine was continued all summer. 


* 
19.—E. G., aged 14, seen, June 19, 1926, had had the 
glasses prescribed by an oculist four years before. They 
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had been made stronger two years later and again, a few 
months ago. The patient was wearing O. D. V. —4.75 D. S.; 
O. S. V. —40 D. S. Examination showed: O. D. V. —4.0 
Do S D. Vi. OUD Ste 15/12! "QUIS V; AND S 
15/12. This correction was ordered and epinephrine was pre- 
scribed. July 10, and October 30, the vision was the same. 
In this case there was a history of gradual change in four 
years and small change within a few months of examination. 
Change did not occur in more than four months after use of 
epinephrine. 

Case 20.—L. M., aged 14, seen, March 7, 1925, was wearing 
right and left —5.0 D. S., and had been wearing glasses six 
years. Several changes had occurred in the last year. O. D. 
WII Dx 927 7 0737 1 Cyc ax, 3022 do do. ios Ve 
—5.75 D. S. 7 —0.5 D. Cyl. ax. 160— 15/12. This correction 
was ordered, and epinephrine was prescribed. The patient was 
not seen until June 26, 1926, when examination showed O. D. 
Me 8:5. Dir Sie O75 0D: €» AO 19/12 OS ve 
—6.0 D. S. 2 —0.5 D. Cyl. ax. 160 = 15/12. The change for 
the left eye was ordered and epinephrine was prescribed again. 
This patient has not been seen since. 

Case 21.—V. R., a girl, aged 14, examined June 2, 1921, had 
OQ. Di Vi 15/25, 27075 Dy Ss 5/2310... V. 305/25 
—4.5 D. S.=15/12—. Glasses were ordered. March 10, 1923, 
the patient thought that she did not see as well with glasses as 
before. O. D. V.=15/12— O. S. V.— 15/12, with glasses. 
May 24, the eyes hurt when reading. Vision was the same; 
epinephrine was prescribed. Aug. 19 and Sept. inr NET 
change was not noted. June 18, 1926, the patient's gla. verc 
changed while she was at Vassar. O. D. V.— 9,25 
Dis =1/B= Of SY. =15/20=0:.23.: D; 15/15—. 
Epinephrine was continued. July 13, the visi vas the same. 
Tu 27.7 0:1. Vi=15/12= 0:20 Di S; -— TOES oH sos 
15/12— —025 D. S.— 15/12. po was continued. 
This patient's myopia apparently re Wo DS: the 
right eye and 0. 5 D. S. in the left RON period of one year. 

CASE 22. a boy, a seen, Sept. 19, 1922, 
stated that a year before he OM iced two spots in front of 
the left eye. The father was e mely myopic and was much 
worried about the boy's caorf/figon. Glasses had been given by 
one oculist, and were chay again a another, who took him 
out of school. Exa showed O. D. V. —10 D. Sr 
20.8 D. Cyl. ax. ONSÍA2. Der OS Ty e 5 —0.25 D. 
Cyl. ax 0—13 Q e patient was wearing: right, PRN DAS, 

(0,2521)! €x 0. Left, —0.75 D. S. The En. were 
not changed . 23, 1923, the vision was the same. Sept. 
15 21923, * 'e had not occurred nor was any change noted 
uy re SV examinations until July 2, 1926, when: O. D. V. 


—1,0 Cc —0:5 D; Cyk “ax 019/1205: V.—10 D. S, 
D. Cyl. a gu 15/12—. Epinephrine was prescribed. 
, O. D.-V. —075 D. S. 2 —0.5 D. Cyl. ax. 85 = 15/15. 
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OS. V. 10D 5: 205:D, Cyl;ax..0 215/15; September 
29.0; D, V-05 DIS 150,5. DICO ax 8 I= 15712:0: 91 
M.30751D; 55 c 290.5) DAC aan e2 “September 
27, the vision was the same, and the patient was going back to 
college. Epinephrine was continued. He telephoned during 
the Christmas holidays that he was comfortable and the vision 
was the same. Here is a case in which there had been an 
increase with a quiescent stage and then a tendency to get worse. 
After epinephrine there was a recession and halting of progress 
for the worse. 


Case 23.—This patient, seen, July 8, 1926, complained of 
headaches after work. O. D. V.— 15/30 —0.5 D. S. Z —0.5 
D. Cyl ax 0=15/15.. OS: Vo same. -Epinephrine was 
prescribed. July 20, O. D. V.=15/30 —0.25 D. S. 2 —0.5 D. 
Cyl ax. 0=15/15. O. S. V.=15/20— —0.25 D. S. — 15/15. 
Jaly229,.0; Di: Vi=15/30'—0:37 DS. 205: D. Cyl' ax. 0— 
15/15, 20). Su YA SONDAS —3):25 DC yltax os 15/15: 
October 23; ODAV = 15/20— —0.25 D... S. =15/15. "O. Ss V. 
—15/20— —0.25 D. S.— 15/15. It is questionable whether 
any real change was noted. 


Case 24.—Mrs. H. G., aged 32, seen, July 13, 1926, had been 
farsighted until eighteen months before. After the birth of 
her baby, sinus infection developed, and she noticed that she 
could not read the captions in the picture show. Glasses were 
prescribed by 2 an oculist as follows: right —0.37 D. S. Left 
DIS DS 0:5 Do Cyl. ax. 0. Or D: V. — 15/30 —0.5 


D. S. Z —0.5 "DI Eta 02 15/127 075; V. 15/25 —0:25 
DS: —037^ D. Cyl "ax. Oe 15/15. Epinephrine EI 
was prescribed. September 24, change vue "nc Se rred 

October 22, O. D. V. = 15/25 —0.25 D. S.— ¡Ey a 


135=15/12. O. S.V. = 15/12 —0.25 D. cn ay 
The patient complained that the epinephrin ed. She was 
given a new prescription, and is now able w pictures with- 
out glasses. Epinephrine has been co, d. This case not 
only seems to be checked but CN improvement. 
Case 25.—H. L., aged 17, gens fuly 8, 1926, had worn 
glasses for near-sightedness Nx years. They had been 
changed three times, the ON three months before. O. 
D. V. = 15/40 —145 D. S.£5,—0.5 D. Cyl. ax. 0—15/12—. O. 
S. V. — 15/100 —2.5 D. Doe 0 DD Cyl. ax 0S 19/12 The 


45 — 15/10. 


patient was wearing pinephrine was prescribed. July 
27, vision was de e ptember 20, O. D. V. —1.5 D. S. 
15/12. O. S. V. —225 D. S. 2 0.5 D. 
This case has i progressed far enough 
ons to be drawn. 


CASE Y . J. A, a girl, aged 14, examined, March 20, 
ot see well in distance. O. D. V.=15/304+ —0.5 
0.75 D. Cyl. ax. 90= 15/15. O. S. V. =15/40 —0.75 
* 4S —0.25 D. Cyl. ax. 90 = 15/15. Glasses were ordered. 
3, 1926, she thought glasses should be stronger. O. D. 
— 15/20, with her glasses —0.5 D. S. added = 15/12. O. 
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S. V.= 15/20, with her glasses —0.37 D. S. added = 15/12. 
Epinephrine was prescribed. December 11, O. D. V. —1.0 D. 
Sie Oise Cyt vax 90 2215/12) OU S VI OUD Sas 
—0.5 D. Cyl. ax. 90 = 15/12. This correction was ordered, and 
the patient was told to continue epinephrine. The patient 
showed a definite increase in the myopia before July 13, 1926. 
Since then, using epinephrine, there has not been any further 
progress. 

Case 27.—I. M., a woman, aged 29, seen, July 23, 1926, doing 
sewing for a living, complained that her glasses were not so 
clear, O. D. V. — 15/40 —0.5 D. S. C —1.0 D. Cyl. ax. 0— 
15/15. OS. V. same. . She, was wearing .—1.0. D: Cyl. ax: 
0, both, prescribed by an oculist six months before with which 
vision was 15/15 together. Epinephrine was prescribed, and 
the glasses were not changed. October 2, the patient felt bet- 
ter, O. D. V. —025 D. S. 2 —075 D. Cyl. ax. 0— 15/15. 
Lett. same; December 29. ©. DV 10/5 CD, 50. axe 

— 15/15. Left, same. Apparently a decrease in myopia 
resulted in this case in five months after the use of epinephrine. 


COMMENT 


The stooping posture, either bending over in work 
or that usually assumed during reading, seems to be 
generally accepted as having its influence in the 
advancement of progressive myopia. The theories 
advanced regarding the manner in which it exerts this 
influence are varied, and, to me, unsatisfactork. I 
believe that pressure on the suprarenal cios the 
stooping position offers at least as good an 
of the cause as any, and, in fact, a mor 

Properly conducted fresh air exerci 
as being beneficial to patients with pes ssive myopia. 
The explanation of added epinephri itput, especially 
in view of the experimental N of Martin and 
Armitstead, and Hartman, S and McCordock, 
while offering a new theory, st at least be seriously 
considered, as there is mt d be said in its favor. 


The question ips raised as to why patients 


nation 
gical one. 
agreed on 


with myopia should such large pupils if there is 
a dearth of epin n the system. One explana- 
tion is that the ommodate less than people with 
normal or hfp ic eyes. Miyashita,** testing with 
the pupillomerer after five minutes in the dark room, 


found tl hile the pupil in most cases of myopia up 
to 12 gêrs is larger than in emmetropia, beyond 
13 gi s the pupil was always smaller than in emme- 


NN ic: Pupil Width and Pigment Degeneration of Retina in 


ive Myopia, J. Klin. Med. Augenh. 74: 157-159, 1925. 
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tropia. He suggests the disturbance of dark adaptation 
as the cause. Diet, a factor often considered, can also 
be easily explained as influencing the suprarenal output, 
as McCarrison has shown with animals. 

It has been suggested by Keith* that just as in 
acromegaly the activity of the fibroblasts is entirely 
thrown out of gear by some defect in the secretion 
of the pituitary body, so some comparable fault in the 
mechanism which normally regulates the growth of the 
sclera must be at the root of myopia. Why can it not 
be dysfunction of the suprarenals, or possibly the 
suprarenals in conjunction with some other gland? 


CONCLUSIONS 


It must be borne in mind that in not one of my cases 
was close work forbidden or lessened, except in that it 
was not allowed to interfere with regular daily outdoor 
exercise, or indoor, when the former was not feasible. 
None of the cases showed as much progress for worse 
as before the epinephrine was administered, and in only 
two cases was there any increase in refraction at aH 
after the epinephrine had been administered. Many 
of them showed actual improvement. 

It seems fair to assume, then, that the benefigial 
influence of suprarenal secretion on progressive myopia, 
both locally and generally, through exercise a ict, 
is probable, or, to say the least, ÉS: stive. 


900 Carleton Building. 
ABSTRACT. OF DISCUS Q 


Dr. WILLIAM Crisp, Denver: TI ively few cases 
reported by Dr. Wiener do not ak. e to give any very 
c 


e 


sure ground for decision, especiallW as he was dealing also 
with treatment consisting of 3 m utdoor life and as little 
use of the eyes as possible. e that myopia is a physical 
stigma or a stigma of physi fectiveness, either hereditary 
or acquired in some ees , and it seems very rational, 
as many of us have tO encourage the utmost possible 
amount of outdoor N SS; physical exercise within the limits 
of the capacity individual for health. Probably two 
thirds of the tho in this hall are not sufficiently close to 
nature in MA ^, lives, and need the sort of thing that the 
myopic patie said by Dr. Wiener to need. But most of us 
simply h Qu had the other contributing circumstances which 
produced malignant myopia. I think that there 


NN .: Myopia, a Disorder of Growth, Lancet 1: 32-33 (Jan. 
19 
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may be some question as to how far one should go in the gen- 
eral use of epinephrine in the treatment of these cases. I can- 
not help feeling that there is some danger associated with the 
rather free use of ‘any form of internal secretion in therapy. 
The thing that perhaps makes epinephrine a little safer instilled 
in the eye than injected subcutaneously is that the patient does 
not get quite so much systemic effect from it. 


Dr. MEYER WIENER, St. Louis: I realize that this is some- 
thing new. I hope that it will be tried out, and that something 
further will come of it later. I want to state again that we 
have taken only cases which seemed to be of the malignant 
type of myopia. I have not taken a single case which did not 
show a definite tendency to progress for the worse before the 
treatment was instigated, and in no case have we stopped the 
use of the eyes for close work, which has always been consid- 
ered a necessity in the treatment of progressive myopia. It is 
true, as Dr. Crisp says, that the condition is a physical stigma ; 
it probably has something to do with the lack of proper func- 
tioning of the system, and I think that the suprarenals have 
something to do with it. I believe exercise, especially strenuous 
forms, not necessarily outdoors, but outdoors when possible, 
has its effect by producing an increase of the functioning of 
the suprarenal glands, as has been definitely proved by experi- 
mental work. 


ORBITAL MENINGO-ENCEPHALOCELE 
ASSOCIATED With MICROPIH- 
THALMIA 


REPORT OF A CASE 


MARTIN COHEN, M.D. 
NEW YORK 


An orbital meningo-encephalocele with microphthal- 
mia is a very rare condition. Few reports appear in the 
literature, and for this reason, and also because of the 
difficulty in its diagnosis and surgical treatment, this 
case is presented. 

REPORT OF CASE 


An Italian girl, aged 677 years, was admitted to the Man- 
hattan Eye, Ear and Throat Hospital, Oct. 15, 1926. The 
child's parents were 30 and 40 years of age, respectively, and 
had always been in excellent health. They had two other 
children, one younger and one older, both in normal condition, 
and not showing any congenital anomalies. The mother d 
that this child was born with the existing eye conditiog: e 
patient was well nourished and bright, and did po: 
mental symptoms. No congenital anomalies exi except 
those present in both eyes. The teeth were in Kondition, 
enlarged cervical glands were palpable on the side, and a 
slight nasal discharge was present; otherwise physical con- 
A, the urine, the 
ia blood count, the 
ét reaction were all 


dition was normal. The laboratory repe 
chemical analysis of the blood, the diffd 
blood Wassermann test, and the Qirq 
negative. 

The roentgen-ray examination Q. skull was made by Dr. 
F. M. Law, who reported th he right orbit (fig. 1) was 
larger than the left in all leters; its optic foramen was 
markedly enlarged, ci d clear, and did not show 
erosions. It measure 6.5 mm.; the enlargements were 
probably due to an Yonal maldev element The left orbit 
(fig. 2) was of [Qu dimensions; its optic foramen was of 
normal size, meas 4 by 5 mm. There were two small 
areas on the erQeaior aspect of the roof of the orbit, just along- 


side the up argin of the ethmoid cells. This might have 
been c i tion through the roof; however, this was not 


evidert SS peration, as there was present in these areas a 
rol surface due to adhesions between the cyst wall and 


"x 
SS 
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the orbital periosteum. The dimensions of the sphenoidal 
fissures of both eyes were normal. 

The eye examination revealed that the vision of the left eye 
was 20/200; it could not be improved, as it was due to a con- 
genital amblyopia. The field of vision for form was normal; 
horizontal nystagmus was present; the pupillary light reaction 
was normal, and the external examination in other. respects and 
the fundus were normal. 

The right eye had a partial ptosis of the upper lid, which 
condition was of congenital origin. The lid was not thickened. 
The eyeball presented an exophthalmos of about 5 mm.; the 
vision was nil, and the conjunctiva was congested. The cornea 
was transparent and small; the anterior chamber was deep; 
the iris showed atrophic patches without reaction to light, owing 


Fig. 1.—Left bony orbit: 4, PO 


to synechia and degeneration of the ¢ O. pupil was moder- 
ately dilated; the lens was com Cataractous, and trans- 
illumination was present. T jiNra-ocular tension was 
diminished. The eyeball AA ed downward and inward; 
its contour was flattened ope superior surface, as a result of 
pressure of an-epibulbar “O: lateral nystagmus was present, 
and the motility of thfPyye was limited in upward rotation. 
Bruit was not aes Auscultation over the eyeball or the 
superimposed n was an increase in the exophthalmos 
Dd [A e or by a marked bending forward of the 


head. A NN albar soft mass was seen surrounding the 
eyeball (ffe T had a few constricting bands over its sur- 
face due t etching of the overlying muscle fibers. The mass 


oe longside the eye and deep into the orbit. Pressure 
on j not decrease its size or cause cerebral manifestations 
ight indicate a direct communication with the brain. 

1e diagnosis of microphthalmia was made, as the eyeball, 


SE its cornea, was small. The eye, as already noted, 
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showed a secondary chronic iridocyclitis and a complicated 
cataract. The fundus could not be seen. As regards the 
nature of the epibulbar mass surrounding the eyeball, a definite 
diagnosis was not made but the possibility of several conditions 
was considered; namely, a plexiform neuroma, a dermoid or 
serous cyst, and a meningo-encephalocele. A definite diagnosis 
could not be made. This could be determined only after 
removal of the mass and the report on the microscopic appear- 
ance of its wall and contents. The meningo-encephalocele may 
enter the orbit either anteriorly through the nasofrontal or the 
orbito-ethmoidal foramina, or posteriorly through the optic 
foramen or the sphenoidal fissure. As there was an exophthal- 
mos present, the posterior foramina seemed the most probable 
sites of exit. The optic foramen being decidedly enlarged, it 


Fig. 2.—Right bony orbit much enlarged: A, enl cf foramen. 


was presumed that the meningo-enceph entered the orbit 
through this foramen. As the ey oe and com- 
pletely blind, and also surroundeg large soft mass that 
was liable to trauma and infectig& I savised an operation, to 
consist of enucleation of the Gall, this to be immediately 
followed by a total extirpgeen of the epibulbar mass. The 
parents consented to this ure. 

A general anesthetic Jw; dministered. The necessary pre- 
cautions were taken N% e possibility of a meningo-encepha- 
locele was LIN The eyeball was first enucleated. The 
optic nerve, or severed, was found to be displaced owing 
to the ish) en) eyeball. After the enucleation, the large 
epibulbar, mess was approached. It was first separated from 
its road: tissue with blunt dissectión; to free it from 
the orbi Noi the two areas previously mentioned had to be 
caref separated, and then the mass was gently freed 
SS . When the mass was exposed, it appeared about the 


nd shape of a large walnut; its surface was smooth; it 
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was of a soft and fluctuating consistency and was grayish. 
Aseptic aspiration of the mass was not performed, as a col- 
lapsed mass might interfere with its ready removal; also a 
remote infection was possible. During the operation, the mass 
suddenly became smaller. Whether this was due to manipula- 
tion causing a small perforation or to fluid escaping into the 
cranial cavity, I was unable to say. Toward the close of the 
operation the patient appeared to go into collapse; the pulse 
became suddenly weak and almost imperceptible. Stimulation 
was at once given, and then the operation was continued by 
being rapidly extended to the orbital apex, where the pedicle of 
the mass was promptly severed with scissors. Catgut was not 
used to tie off the mass, though it was kept in readiness, since 
speed was necessary. The lids were then closed and an eyepad 
and compression bandage were applied. Following the opera- 
tion, the patient did not show unusual symptoms. As the 
microscopic examination of the mass after operation showed 


Fig. 3.—A, eyeball fomir ed Fig. 4.—Menin xS lo- 
Ly d 


apase: and rotated on axis; B, col- cele opened and ilated. 

lapsed meningo- aT 
the growth to be a meningo-encephalocel S kept in the 
hospital five weeks for observation, O ñy unusual mani- 
festations presented themselves. 

Six months after the operation "e ild is in perfect health 


and is wearing an artificial eye. Khe facial disfigurement has 
been partially corrected and s no evidence in the orbit of 
any recurrence. 

A pathologic examinati Qis made of the right eyeball and 
its epibulbar mass (fig. rossly, the eye measured 25 by 22 
by 17 mm. It NN Oft consistency and was flattened 
laterally. The MANN ve was thin and displaced, owing to the 
distortion of e. The cornea was small and clear, but 
the globe was WotJreduced in size after removal. This was not 
apparent beéore operation, as it was covered to a great extent 
by the Jd. mass; at the same time, it is possible that as 
the F vas stretched and thinned by the overlying mass, it 
migl ve been. small originally. The pupillary area was 
SS nied by the yellowish complicated cataract. The 

Iba 


r mass, after removal, was collapsed; therefore its 


ORBITAL MENINGO-ENCEPHALOCELE 301 


contents could not be examined. It measured 27 by 22 by 14 
mm. Its external surface was smooth and a distinct pedicle 
was not seen. In the bisecting of the mass, a large cavity 
was opened (fig. 4). It was lined by a fine membrane which 
could be peeled off. The wall of the cyst varied in thickness 
from 2 to 7 mm. 

The pathologic material was hardened in Zenker’s fluid, and 
then embedded in celloidin; serial sections were made, which 
were stained with hematoxylin, Mallory’s phosphotungstic acid, 
and the van Gieson and neuroglia stains. 

A microscopic examination of the eyeball showed that com- 
munication did not exist between the globe and the surrounding 


r — 


D 


membrane; C, detached retina and c 18; D, optic nerve; E, cyst of 
retina 


Fig. 5.—Section of eyeball: A, total q rior synechia of iris; B, cyclitic 


cyst wall. Figure 5 is a CyyPower drawing of a microscopic 
section of the eye, d @ ng a total posterior synechia. A 
dense cyclitic memb fas seen ‘behind the calcified lens, the 


latter being rer © efore the eye was sectioned. A total 
detachment of Gey ina was present, extending from the optic 
disk forward, Weefe it was folded on itself and blended there 


with the bie) processes and the cyclitic membrane. The large 
Wal cyst (fig. 5D) contained an albuminous exudate 


cavity or, 

and c ine crystals. The cavity was lined by a thick and 

NN ing neuroglia tissue which expanded from the disk and 
ith a portion of the nerve fiber layer of the retina. The 


NM was loose in structure, and detached and absent in 
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places. The anterior chamber was deep, owing to the contrac- 
tion of the cyclitic membrane, which connection, posteriorly to 
the lens, caused its recession. The sclera was thin over its 
flattened area. A large dense fibrous tissue mass was adherent 
to one side of the optic nerve. This was severed when the 
enucleation was performed. 

High power examination of the structures already men- 
tioned revealed that the cornea, although small, did not show 
pathologic change. The sclera was thin over its ecstatic portion. 
The vortex vein showed an increase of polymorphonuclear 
cells. The iris was markedly edematous and infiltrated with 
lymphocytes; patches of atrophy and a proliferation of pigment 
were seen. The vessels showed an increase of poly- 


Fig. 6.—Section of wall of meningo- avecele: above, islands of 
brain tissue; below, meninges. 


morphonuclears. The periphelDangle of the anterior cham- 
ber was free. Fontana's sf mes showed a proliferation of the 
endothelium. The cilia y was partially detached, as a 
result of the contracti he surrounding cyclitic membrane. 
The ciliary proce Qi: atrophied, distorted and detached 


because of their hment to the cyclitic membrane. The 
choroid was structure and was, as already mentioned, 
detached and Went over areas. Excrescence of the lamina 


vitrea Ao} n. The detailed structure of the retina was lost, 
and its G4. layer was evident only over sparsely scattered 
d portion of the retina with its nerve fiber layer was 

so as to form a dense glial surface, which lined the 
NN cyst. The blood vessels of the retina showed an increase 
b olymorphonuclear cells. Calcific deposits were seen in the 


q , 
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The optic nerve was atrophic and showed an increase of 
neuroglia tissue. Its meninges showed an increase of the 
endothelium and an infiltration of polymorphonuclear cells. 

The wall of the cyst, as seen at microscopic examination 
(figs. 6 and 7), presented on’ its innermost layer several 
islands of brain tissue which had a tendency toward a con- 
volution pattern. This structure was still highly primitive. 
Glial element as well as neuroblastic structure could be identi- 
fied; external to these islands there was a wide zone of con- 
nective tissue, rich in blood vessels. The latter very likely 
presented all of the meningeal coverings. These observations 
typify a meningo-encephalocele. 


= 
Fig. 7.—High-power view of figure 6, showing,gli ements and neuro- 
blasts. 


As regards the cause and re&tionship of microph- 
thalmia associated with mer{n}o-encephalocele, two 
main theories have been A a e by various authori- 
ties; namely, ÓN and an inflammation. A 
study of the clinical an ologic conditions presented 
in this case impr n me the opinion that the 
microphthalmia A Q to the pressure effect of the 
meningo-enceplGlogee on the developing eye. The 
meningo-encephalócele, owing to a defect in the 
embryonal @@@iopment of a section of the brain, pro- 


truded Xoysh the enlarged optic foramen, where it 
deve *" In time. its communication to the. brain 


PENS came occluded. 
est Eighty-Fifth Street. 
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ABSTRACT OF DISCUSSION 


Dr. Eucene M. BLAKE, New Haven, Conn.: The differen- 
tial diagnosis of pathologic processes in the orbit is always 
difficult, and tumors in this cavity are infrequent. Among the 
least common of these tumors are hernias of the brain and its 
coverings. Aulano, writing in 1925, found that about fifty cases 
had been reported in the literature, but only three since 1915. 
These cysts, formed of brain or its covering, are even rarer 
in the orbit than in other parts of the skull. Of the cases 
reported, the great majority occurred at the inner angle; occa- 
sionally there were cases at the outer angle, and least frequently 
at the apex of the orbit. Therefore, Dr. Cohen’s case is an 
example of a rare tumor appearing at an unusual site. In the 
more frequent location, at the inner part of the orbit, the hernia 
usually occurs between the frontal and ethmoid bones, prevent- 
ing a development of the horizontal plate of the ethmoid. This, 
Larger states, is the line of the first branchial cleft. Those 
found near the apex of the orbit pass through the sphenoidal 
fissure or optic foramen, as in the cases reported by Talko, 
Van Duyse and Cohen. Little or nothing is known of the 
cause of these inclusion cysts of the orbit. Parsons says that 
they are probably due to an arrest of development of the skull 
bones while they are still membranous. Other theories as to 
their origin are: (1) arrested ossification; (2) premature 
ossification; (3) cystic meningitis; (4) hydrocephalus, and (5) 
small skull. Stadtfeldt says that the defect must occur in the 
second or third month of fetal life. What causes the brain sub- 
stance to find its way into the orbit is not clear. at Cohen 
stated in a paper recently published that cas $ icroph- 
thalmos associated with meningocele are si n expression 
of inflammation: early in the life of the Other con- 
genital defects are not infrequently f in patients with 
meningo-encephalocele, such as cyclopi a bifida and genital 


maldevelopments. Unfortunately, Q the cases of meningo- 
encephalocele have been e logically. Microscopic 
examination shows usually a r@she®fough, fibrous capsule which 
can be identified as dura. eN: almost always some nervous 
tissue present which ma pyramidal cells arranged in 
layers. Indifferent ros y be considered immature neuro- 


blasts. At times, ve€tMcular epithelium and ependyma cells 
may be present. e cerebral protrusions occur so early 
in fetal life, the NY tissue found in the cyst may develop 
somewhat f tH) and so present, on microscopic section, cells 
which are forgavanced than would be expected. This nervous 
tissue is,ustly edematous and degenerated. The pia and 
arachit embranes are frequently so altered as‘to be diffi- 
cult cognition. Hous believes that pure meningocele can- 
aN ur, and Brischet has described an encephalocele free 

meningeal coverings. The hernia may be connected to a 
1 


Sirio as in Krückmann's case.  Meningo-encephalocele 
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appearing at the apex of the orbit cannot be diagnosed before 
operation. The tumor masses to be differentiated are dermoid 
cr serous cyst, plexiform neuroma, angioma, meningocele and, 
possibly, sarcoma. If present at birth, a dermoid or encephalo- 
cele tumor is most likely. When the latter connects with the 
brain cavity, pressure on the mass will evoke cerebral symptoms, 
such as dizziness, nausea, convulsions and coma. In such cases, 
removal of the growth is fatal. Usually the pedicle becomes 
constricted, as in the case just reported, and the growth may 
be safely extirpated. There seems to be no doubt of the accu- 
racy of Dr. Cohen’s view that in his case the pressure of the 
cystic mass resulted in arrested development of the eyeball. 
The presence of proliferating neuroglial cells in the globe is 
further proof of arrested development. The assistance ren- 
dered by roentgen rays is. worth noting, for by this means the 
enlarged optic foramen was recognized before operation. This 
refutes the statement of some writers that roentgen rays are 
of no value in making a diagnosis, owing to the soft condition 
of the bones in children. 

Dr. Lewis W. CriGLER, New York: It was my privilege to 
assist in the performance of this operation. As the tumor 
mass was entirely cut off from its intracranial origin, it is 
not surprising that an exact diagnosis could not be made. The 
only two signs present suggestive of meningocele were a 
dilated optic canal, and the congenital maldevelopment of the 
eyeball. These two conditions often occur independently and 
from other causes. When communication with the crahial 
cavity still exists, diagnosis becomes less difficult, bu eM- 
tive intervention more hazardous. It is then posses bres 
sure, to reduce the size of the cyst and elicit oth 
indicative of the condition. The edge of the b 
can sometimes be felt. Operation is to be ay unless there 
are signs of enlargement of the cyst or eyi e of disturbed 
cerebral function. In this event, it wog m wise to secure 
the assistance of a competent brain Lo and defer to him 
the further management of the case&T 1e hernia usually passes 
between the ethmoid and frontal b) S at the expense of the 
horizontal plate of the visa Dy len occurring in this loca- 


tion, it is sometimes mistak Qo: a distended lacrimal sac. 
Both the macroscopic a microscopic changes in the eye 
were those of a seve inflammation which had run its 
course and subsided. VS in to account for these changes 


other exciting fa&torf Is it not likely that the pressure resulted 


on the basis of Ky alone. Must there not have been some 
in an altered © Supply, which, in turn, lowered the resistance 


of the part ted, thus inviting infection? The eyeball was 
not of Sb pes 1 microphthalmus type, but one in which there 
had RI Softening and shrinking of the globe. There was 
wever, a true microcornea. 
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Dr. F. P. CALHOUN, Atlanta, Ga.: I have found that a 
histologic diagnosis of an orbital cyst, if Dr. Cohen will permit 
me so to regard his case, is often as difficult as the clinical 
diagnosis. I have now under study an infant’s globe with an 
attached orbital cyst, and I am uncertain whether the picture 
is one of coloboma of the optic nerve with a cyst of the sheath, 
a coloboma of the choroid. with an orbital cyst, or an orbital 
meningo-encephalocele associated with the eye malformation, 
for they all have many characteristics in common. On account 
OÍ stress of circumstances, Dr. Cohen was not able to dissect 
the cyst free from its apical attachment, or to note whether 
the optic nerve was present at the enlarged foramen. I men- 
tion this to suggest that a cystic distention of the cerebral end 
of the optic sheath may have been the origin of the orbital cyst 
which he describes, particularly as it was his belief that the cyst 
originally had emerged from the foramen. For a meningo- 
encephalocele to protrude through a maldeveloped or enlarged 
optic foramen, without impairing the development of the 
cerebral part of the nerve or its sheath does not seem possible. 
The specimen which I have shows on section a partially 
developed nerve at the bulbar end, and a complete disappearance 
of its cerebral end, which appears to have been lost in the 
dural wall of the cyst. This cyst which was attached to the 
globe was easily and completely dissected from the apex of the 
orbit. Unfortunately, a picture was not made to show the 
optic canals. In the management of orbital cysts in general, 
I am reminded of a case in which I assisted the late Dr. Emile 
Gruening during my intern days, in which, thinking he had a 
case of an orbital tumor, he first did an enucleats aid when 
the optic nerve was severed, found that he had err a large 
orbital cyst. He was much distressed, for | that had it 
been possible to diagnose the case cores or: operation, 
the cyst might have been evacuated by ion or some other 
surgical means and the globe saved, A blind. And while 
this procedure certainly does not itself in Dr. Cohen’s 
case, for the globe was definitel hólogic, I should like to 
learn his views regarding this Miggestion. In the consideration 
of developmental malformati f the eye, we should not lose 
sight of the fact that sbegld the embryologic growth of the 
eye be altered at the 1 critical moments determined for 
the origin for the dj structures, its structural arrestment 
alteration rarely ars from this modification, even though 
a normal e development be subsequently established. 
Stockard hfs red this in his experimental work on the 


abnormal a arrested embryonic development in the eyes 
of rA and mammals. Dr. Cohen's case, the left eye 


being, al in structure, but defective in vision, suggests an 
a 1 development of some portion of the nerve, especially 


S 


idering what he has so well said regarding the right eye. 
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Dr. Martin CoHEN, New York: The examination showed 
glial structure and typical convolutions resembling those of 
the brain; the external portion of the area showed tissue which 
to my mind could be recognized. I have not been able to say 
positively whether this is retina or dura. However, the tissue 
which represented the convoluted areas showed neuroblasts 
and glial tissue which I cannot mistake for anything else but 
brain substance—the brain meninges which have found their 
way, owing to this large optic foramen, into the orbital cavity. 
It seems to me that there is nothing else to consider in this case 
except a typical meningeal structure. 


ONE THOUSAND OPTIC CANALS 


A CLINICAL, ANATOMIC AND ROENT- 
GENOLOGIC STUDY * 


HARRY A. GOALWIN, M.E, M.D. 
NEW YORK 


This report is based on an investigation of 806 optic 
canals in living and 194 in dried skulls. A detailed 
report on the latter, and the technic for roentgenography 
based thereon, are contained in my previous work.* In 
the living, 806 canals were studied in 403 patients, fifty 
of whom were under 17 years of age (twenty-five male 
and twenty-five female) and 353 over 17 (197 male and 
156 female). The division into two groups, those below 
and those above 17, is not arbitrary. It will be 
explained when the direction of the axis of the optic 
canal is considered. 

In order to see whether there is any variation in shape, 
size or direction of the normal canal depending qn racial 
stock or on sex, the patients were grouped eine. 
The number in each group is shown in tab 
` The examination of the optic canal 
indicated in 253 cases. Since one of 
accumulate data on the shape, siz 
normal optic canal, I studied th 
most of the latter, however, as some pathologic 
change in the eye. The qat of the examination in 
the first 253 cases are given table 2. Table 3 shows 
the pathologic conditions (pAt were demonstrated on the 


roentgenogram. 

In all, ven -drebdteloi conditions of the optic 
canal were den e in eighty-nine of the 253 cases 
in which sucl NS itions were suspected, or in 35 per 
cent of th . The cause of the visual disturbances 
was a ose in the skull in 126 cases, or 50 per 


cent... e negative data were of clinical value in about 
half remaining 15 per cent. 


definitely 
bjects was to 
tructure of the 
aining cases. In 


f the Herman Knapp Memorial Eye Hospital. 


OS oalwin. H. A.: Der Canalis opticus bei normalen und deformierten 
NS eln, Ztschr. f. Augenh., 1924, pp. 191-206; Die exakte radio- 


phische Darstellung des Canalis opticus, Fortschr. a. d. Geb. d. Rónt- 


Nitohisete, 32: 218-222, 1924. 
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TABLE 1.—Racial Groupings 
Race Male Female Total 
IAM SlosSaxOrn Shi, caters este div aisle see s eras ede d 68 44 112 
Germans and! AUStrlatss esses e eem 35 30 65 
lb S PSOE EN ESCONDE NES 16 12 28 
CAPE ENDROIT 60 63 123 
NegtOes AD ANO 9 4 13 
E O EL ANN 23 14 37 
Greek sia a ll ste arcada ls 6 1 7 
Indias ex restore A NS eate eia clo 1 v 1 
SPAMS Les Lotes sal otl E dee EXTR TE 1 4 5 
Slavs titre e dee CTI PN EINE ulster ETE NT erede alf “alate 2 2 4 
French eA tacto TED oes 2 2 4 
Hungarian. 10... 4e e qai y alaha xa erede wife ashe 1 e 1 
Swedes ia A Ny Md az des TAO 2 1 3 
TABLE 2.—Causes of Examination 
Number Number 
Condition of Cases Condition of Cases 
Retrobulbar neuritis.......... 28 Tumor of posterior fossa...... 2 
Optie neuritis s e naste aanas 8 Tumor of orbit (exclusive of 
Optic nerve atrophy........... 42 OptiCGuherVve) sse ores ds que ela rtis 9 
BEophtBaltos 59 veste detona 91d 10 Large foreign body in orbit..... 2 
Suspected fracture ........... 23 LUMO OLLOCCIDIUE talca e eiie 1 
Defects of visual fields........ 13 PEriStitis Ol: OLIO 4. v d ase 1 
Opticsnerve TUMOR toa 7 Cellulitis af orbit... siete: 1 
External ophthalmoplegia...... 1 Deformed skull. -rs wisvete sete 14 
Internal ophthalmoplegia....... 1 Suspected sphenoiditis (without 
Total ophthalmoplegia......... 1 visual disturbance).......... 
Paralysis of sixth nerve....... 3° Mucocele of frontal sinus...... 1 
Supra-orbital tumor...... eld seid 2 Aneurysm of cavernous sinus.. 2 
Choked^disk: arnet kis eive 2 Aneurysm of ophthalmic artery. 1 
Congenital amaurosis.......... 6 Aneurysm of internal carotid 
Retinitis pigmentosa........... 5 (petrous portion)...... 8 
T umofior4DItuitaty- n. sob ote iene 26 Sarcoma of orbit..... AY GPa 1 
Tumor of anterior fossa,...... 2 Osteoma of ethmoid.. NN aig 1 
Tumor of middle fossa........ 2 Sarcoma of ethmoid. S df 
Calcification of circ Qai: 1 


TABLE 3.—Pathologic Conditions Found Kb dco 


Examination 
Number S 


Number 
Condition of Cases ndition of Cases 
Fracture of the optic canal..... 3 Qx foreign body of orbit ly- 


Fracture of sulcus chiasmicus.. 


ing just in front of optic canal 
Hyperostoses and exostoses. ... 


2 
Deformity due to deformed skull -15 


Constriction, noc kehes ehea e eus Calcification of internal carotid 
Congenitally large canals. ... artery (039 a ois aor Ecole ar diede 3 
Enlargement of by optic Q5 Calcification of ophthalmic artery 1 
UMOL 9. vie ia SNS 6 Multiple osteomas of walls of 
Enlargement by intracrymmiN, 'ex- (yo d Te CE E RS ERR CER T 1 
tension from n coma Eracture;of'otbito sud. eles ee) e 2 
of«clorolds. os il ees 1 Deepening of notch for sixth 
Enlargement by ction of nerve (on dorsum sellae).... 1 
posterior portion of canal.... 1 Calcification within lumen of 
Destruction Code between Canal Ne orales ie se) eis s ataca v 4 
canal and Ne vidal fissure.. 4 Enlargement of optic canal by 
Destructio OOP dni 2 tumor of orbit (not involving 
r entire apex of DETVE) TE e Uus ta Isle a 1 
n TRO RICETTE RD 2 Circumscribed osteosclerosis of 
epHeholt cantaba 6 
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Too much stress cannot be laid on the fact that fifteen 
cases of deformed skull have been encountered during 
the same period in which seven optic nerve tumors were 
discovered. The incidence of skull deformity is there- 
fore more than double that of optic nerve tumor. I 
have deliberately excluded from these statistics fifteen 
cases of skull deformity seen in an institution, in order 
to make these figures representative of the usual private 
and hospital practice. 

It was pointed out in my previous work? that a 
knowledge of the direction of the axis of the optic canal 
is essential in the study of the shape and size of its 
cross section. In normal adults this axis is directed 
downward and outward toward the lower outer angle 
of the orbital margin. It is evident, therefore, that it 
depends on the distance of this angle from the median 
vertical plane of the skull, from the bitemporal vertical 
plane passing through the intersection of the axes of 
the two canals, and from the bitemporal horizontal plane 
passing through the same intersection. In my measure- 
ments on the dried skulls I introduced a probe into each 
optic canal, then measured these distances, and deter- 
mined the direction of the axis by the method of graphic 
triangulation. The exact direction was then recorded 
by giving the inclination of the axis to the principal 
horizontal plane of the head, and to the me cg lan 
of the head. I refer to the former as the and 
to the latter as the angle 8. The averag M of a 
and 8 were found from the measur ong the dried 
skulls to be 37.9 as 38.3 O pectively ; for 
practical purposes, degrees These figures 
apply only to adults. oS. 

In the dev elopmental serigs OY y an between the 
ages of 3 months and 20 y , the angle a was found to 
vary from 28 degrees i: E first year of life to 38 
degr ees at and after lears. The angle B was found 
to vary from 35.5 es during the “first year to 38 
degrees at and c NS years. Cur ves giving the varia- 
tion according ge have been published by me.? 

With th ¿SN es as a basis, the 806 optic canal roent- 
genograms Kino living skulls were made. I assumed 
constantalues of the angles a and B, 35 degrees each, 
in al ts (over 17 years). For the patients under 
ngles were taken from my curves. The result- 


* Goalwin (footnote 1, first reference). 
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ing projections of the optic canals were therefore not 
exactly at the lower outer angle of the orbital margin, 
but higher and more internal. The exact amount of this 
displacement shows the actual deviation from the 
assumed angle. By calculation I found that each milli- 
meter of displacement represents an angle of two thirds 
of a degree. By measuring this displacement on the 
roentgenogram, I was enabled to determine the actual 
direction of the optic canal in each case. The object of 
these measurements of the direction of the axis of the 
optic canal was to determine whether there is any varia- 
tion according to racial stock and, possibly, sex. 

Table 4 shows the average direction of the optic 
canal axis in the adults of the present series, the angles 
a and 8 being given in degrees. The smaller racial 


TABLE Axis of Optic Canal 
in Adults 
Men Women Total 
Aa m~ — 
a B a B a B 
Entire series. fos toes oboe oe 38.6 39.6 39.4 39.8 39.1 39.8 
AM P1O= SAXONS dai sso ats. cree 38.6 39.4 38.0 39.0 38.8 39.5 
Germans and Austrian...... 39.0 39.5 38.5 39.0 38.7 39.4 
TASA illo bie rp. 40.2 38.4 37.8 39.8 39.1 39.2 
SEG So d AS Ia acai ate 38.8 39.5 38.8 39.0 38.8 39.2 
LAMAS sape enr eee 37.8 40.8 38.8 40.3 38.0 4 
NGoroestGs dioc tents RE 39.4 39.2 37:/51539:8 38.8 4 


En 


groups were omitted, as there is not a suffici umber 

in any one of these to warrant inci y definite 

conclusions. They are, however, dw n the total.. 

These figures show that the Or variation 

between any two groups eo dba his series is 2.5 

degrees. The maximum nas dp Ed this series 
o 


and the preceding series is 1. rees. It is therefore 


justifiable to conclude that, all practical purposes, 
there is no variation in direction of the axis of 
the optic canal dependi% On racial stock or sex. If 


the fractions of a Se are dropped, it may be said 
that the axis of ptic canal of the normal adult 
has an average” \gQination of from 38 to 39 degrees 
to the horizon Plane of the head, and the same degree 
of inclinafignyto the median vertical plane of the head. 
This, ag cm to adults only. In patients under 
shall have to adhere to the averages origi- 
iblished until a larger series proves them to be 
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SIZE OF CROSS SECTION OF OPTIC CANAL 


In accordance with the procedure followed in the 
first series, the two principal diameters were measured: 
the A diameter, which is directed downward and out- 
ward at an angle of 45 degrees, and the B diameter, 
which is at right angles to A. Since the optic canal 
has the full adult size of cross section at the age of 
3 years, practically all the optic canals of the two series 
were available for obtaining these averages. In the 
living, the actual size of each diameter was calculated 
from the corresponding diameter of the roentgenogram 
by means of the following formula which I derived for 
this purpose: ? 


b 
+ = d — — (d + f) 
a 


In this formula, v is the actual diameter of the optic 
canal; d is the corresponding diameter as measured 
from the roentgenogram; b is the distance of the optic 
canal from the roentgenogram; a is the distance of the 
focal spot of the roentgen-ray tube from the roentgen- 
ogram, and f is the diameter of the focal spot of the 
roentgen-ray tube, used as determined by the method 
which I have described.* The average diameters 
obtained in this series are given in table 5. 


It will be noted that in both series the A dighneter is 
smaller than the B diameter, and that the XN diam- 
eter is smaller than the right. It will als hoted that 


the maximum difference between theeQWrages of the 
two series is 0.26 mm. Since this i ch less than the 
variations noted between the rigl ie left optic canals 
of the same person, as will ba n later, it is negli- 
gible. It is therefore justifiakle Jo*say that the average 
normal optic canal is 4.1 4.65 mm. in cross section, 
irrespective of age, sex dcial stock. If the smallest 
and the largest aveyage A diameters are excepted, 
which were obtain Qon only four and five optic 
canals, respectiv Oy. maximum variation of this 
diameter in al uos is only 0.28 mm., and the 
maximum aa(iMYon of the B diameter is 0.42 mm. 

G 

tın 


Both of t gures are less than the maximum nor- 
j noted between the two optic canals of 


mal var 
* CN 
the sa ndividual. 
> Sm (footnote 1, second reference). 


NN oalwin, H. A.: The Standardization of a Roentgen-Ray Tube for 
SS recise Roentgenography of the Optic Canal, Am. J. Roentgenol. 


287-291 (March) 1925. 
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The ophthalmologist often asks: “Are not the right 
and left optic canals frequently different in size in the 
same individual?" The following statement is the 
numerical answer to this question: 

Of 349 patients in this series with optic canals nor- 
mal in size, symmetry of the two optic canals was noted 


Tase 5.—Average Diameters (in Millimeters) of Cross 
Sections of Optic Canals 


A B 
T A m 
Right Left Right Left 

Previols series... vs as 4.26 4.33 4.49 4.30 

Entire present series 
Male ^e CRUDELE M M rea 4.077 7 3.07 AO 94:60 
Bemale t menhar aesa ade 4.17 4.03 4.68 4.53 
SST Ea E ER sa rif MORE EET, vx susc ER 

Adults only 
Mali SEA 4:07: 4.07 AO 4.60 
Finale caer eet oes TAO 4.70.07 4,53 
Te aoe OA A AATE 2.074 4.07 0. 54:68! 4:68 

Juveniles only 
Mie o o e deri E ARA AALS ABRO 
Penal o ia AA ete a ate 4.20 4.10 4.47 4.51 
Fotaky zat ara al cena melas 4.14 4.15 4.54 4.56 

Anglo-Saxons 
Mal Sir a ad oer FOR AI AT 4d: 5B 
A A oen A E, 4,19 4.03 4.60 4.58 
o as edo ade 4.05 4.08 4.60 4.58 

Germans and Austrians 
SR Coan CORREA EIE DES 4.08 4.08. 4.83 4.86 
Hemala Area r EE ute sees 4.30 3.07 4.67 4.70 
Totals ee cece dre thee ne ene 4.17 4.18 4.78 4.7% 

Irish < 
MO ee SCOR reme aN ORO 4.30 4.30 4.84 er 
Remato nen cete reete. 3.82 4.03 4.52 ^36 
"Tode eod tede ics AO 4.07 4.18 4.68 40 

Jews 
Mal ence Se ee 4.14 . 4.07 4.51 
Temale ME INL UE MT 396 3.99 UD 422 
Patan cogens ee d e M cae 4.00 3.99 8 4.47 

Italians 
Tartan eae Met AE O MN 4.25 Q Ags 5.17 
entale es oe VE REI Sla eee 4.03 () 4.76 4.47 
d U^ TAIN d e re on tea MC LY 4.2 =) 483 5.49 

Negroes 
Mad toe EM eae: 4(0y 428 — 465 — 452 
Bentales vs see ene eios DB. sehe 4.198 4.27 4.30 4.52 
A ee ees Q^ 4.29 450 4.52 

in 154 cases, or 44. o. Only those canals were 
considered symme in which the right A diameter 
was exactly eq the left A diameter, and the right 
B diameter waRexactly equal to the left B diameter. 
Cases in w cx A diameter of one side was exactly 
equal to diameter of the opposite side were 
O ren when the total area of the cross section 
of NS tic canal was the same on the two sides. 

| = 

m 

S 
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Differences of 9 per cent or less were noted in 39.5 
per cent of the cases; differences of from 10 to 20 
per cent occurred in 14 per cent of the cases, and the 
remaining 2.2 per cent of the casés presented differ- 
ences of from 20 to 28 per cent. j 

The largest normal canals were observed in a case 
of tumor of the middle fossa with associated high 
intracranial pressure of long standing. These mea- 
sured 4.7 by 7.24 mm. on the right side, and 4.3 by 
7.0. mm. on the left side. Enlargement of the optic 
canal under these conditions has been observed by other 
investigators. The largest pathologic canal was noted 
in a case of optic nerve tumor. The left side was 
involved, the A and B diameters presenting an enlarge- 
ment of 71 and 54 per cent, respectively, as compared 
with the normal opposite side. 

The minimum enlargement of an optic canal by an 
optic nerve tumor was 33.3 per cent. In this case, 
however, the unaffected side had a very large canal 
(5.6. by 6.0 mm.). 

When the entire apex of the orbit is destroyed, as 
occurred twice in this series, it is no longer considered 
an enlargement of the canal, as there is no canal left. 

Another question frequently asked by the ophthal- 
mologist is: “How small does an optic canak have to 
be in order to produce optic atrophy by c pasion TT 

In this series, optic canals with one Vogue .8 mm. 
or less were not noted to house a f oning optic 
nerve. It seems to make no diferak how large the 
other diameter of the optic can Only one optic 
canal was noted with a diamet 2.8 mm. without 
any ophthalmoscopic eviden optic atrophy in the 
same eye. The vision i Ge was 20/200, and 
could not be improved ak any lenses. The clinical 
diagnosis was amblyopia to high error of refraction. 

The smallest Paysi canal observed had a B 
diameter of 1.4 m ne constriction being caused by 
hyperostosis dt (C) old fracture of the roof of the 
optic canal. ae was total atrophy of the contained 


nerve. 

In the obs in the literature, the data on the shape 
and siz6f the optic canal vary greatly with the authors 
rt them. Several factors are responsible for 
ariations. The optic canal has the shape of an 

SS gular oblique truncated cone; hence its cross section 
NS not constant in shape or size, but depends on the 
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angle. of observation and the point at which measure- 
ments are made. Its minimum cross section is at the 
posterior end, where, therefore, the measurements 
should be made. They should furthermore be made 
at right angles to the axis of the canal. Deviations 
from this rule will produce differences in the size and 
shape of the same optic canal. 

Since the normal optic canal never has a truly cir- 
cular cross section, its size cannot be given by stating 
one diameter. For this reason, a probe cannot be used 
for measuring it. 'The use of small, fine-pointed cali- 
pers will permit of accurate measurement of the optic 
canal in any desired direction. 

Measurement of the size of the optic canal in the 
living is done by means of roentgenography. It is 
obvious to any one familiar with the principles of 
descriptive geometry that the true shape of the mini- 
mum cross section of the optic canal can be projected 
on the roentgenogram only when the axis of the optic 
canal is perpendicular to the roentgen-ray plate or film 
and the central projecting ray corresponds with the 
axis of the optic canal. When these rules are adhered 
to, the true shape of the cross section of the optic canal 
is obtained, but not the true size. This is riw 

w 


the enlargement depending on various factor ich 
have been discussed in the foregoing. Sinc y of 
the authors report these roentgenographic n ements 
without reduction, or with only empiric r ion, varia- 


tions greater than the actual are to be NN ted. 


SHAPE OF THE CROSS ys OF .THE 
OPTIC CAG! 


When the optic canal is O illy roentgenographed 
in accordance with the prpgcipfes just stated, its shape 
in most normal skulls ximates that of the quad- 
rant of a circle. Th nearly straight sides of this 
quadrant are the N 4nd inner wall, while the arc is 
the outer wall. of the variations in normal skulls 
are attributable faulty projection, although actual 
variations age effcountered. A classification of the vari- 
ous norma nes found is not of clinical value because, 
with f exceptions, pathologic optic canals present, 
in S (en to changes in shape, changes in size or in 


icture of the walls, or both. 
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A true geometrically circular cross section was never 
found in a normal case, and was always associated with 
enlargement by optic nerve tumor. When the bridge 
which separates the optic canal from the sphenoidal 
fissure is destroyed, then the two openings form 
together one opening resenibling a keyhole. Two such 
cases were seen in the present series, the first of which 
I have described in detail elsewhere.? 

Bulging of a pneumatized anterior clinoid process 
into the lumen of the optic canal was observed four 
times. In three instances, the anterior clinoid process 
was sclerosed as a result of infection. As would be 
expected, the infection was not limited to the clinoid 
process, but involved the corresponding portion of the 
optic canal, producing local hyperostoses and, in one 
case, an exostosis. 

Each of the deformed skulls showed the typical 
deformity of its optic canals. In oxycephaly, the long 
triangular or pear shaped canal was found. The base 
of such a canal is directed downward and outward, 
and the apex is below and internal to the base; the A 
diameter is constricted. The change is bilateral, 
although not always equal in degree. 

The same changes were noted in the cases of plagio- 
cephaly, except that here they are limited to the Affected 
side. One of these plagiocephaly cases sh e pair 
of kidney-shaped, constricted canals. Th S 
in this case showed defects which cor nded with 
the encroachment on the lumen of, fy canal. This 

yson.® In one 


case has been described in detail x y 
case of trigonocephaly there ws Q Same shaped optic 
canal as that which I noted 1 of scaphocephaly : 

, the base of which is 


a definitely triangular opticgea 
“rd and the apex of which 


directed downward and o 
is situated above and extermal to the base; with marked 
constriction of the / eter. 

It is evident, th , that the important thing from 
the clinical sta Mit is not the classification of the 
normal optic ds, but the recognition of the typical 
shapes assi d with the various skull deformities, 
and with the“arious forms of pathologic change in the 
lumen* walls of the optic canal, and in the structures 
adja to it. 


oalwin, H. A.: The Clinical Value of Optic Canal Roentgeno- 
, Arch. Ophth. 55: 1-20 (Jan.) 1926 


SS . Tyson, H. H.: A Case of Plagiocephaly, Tr. Am. Ophth. Soc., 
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SUMMARY 


1. The discrepancies between the sizes and shapes of 
the optic canal as reported by various authors are due 
to: (a) measurements made at different points of a 
conically shaped canal; (b) observations that are made 
from varying angles, and (c) the use of roentgeno- 
graphic dimensions without proper reduction. 

2. In a series of 253 cases examined for thirty-four 
causes, twenty-three types of pathologic change of the 
optic canal were found in 35 per cent of the cases. In 
50 per cent of the cases the cause was found elsewhere 
in the skull and in about 7 per cent the negative 
diagnosis was of clinical value. 

3. Judging from this series, skull deformity with 
optic nerve symptoms is fully twice as frequent in 
ophthalmic practice as optic nerve tumor. 

4. Measurements of the direction of the axes of 
1,000 optic canals (806 in the living), in 500 skulls, 
lead to the conclusion that there is no appreciable varia- 
tion depending on sex or racial stock. The average 
inclination of the axis of the optic canal in the normal 
adult skull is 39 degrees, and is the same to the 
horizontal as in the median vertical plane. 

5. The average normal optic canal. in this 
measures 4.1 by 4.65 mm., with virtually no v 
depending on age, sex or racial stock. 

6. Absolute symmetry of the optic can may be 


expected in about 45 per cent of normalakWlls ; differ- 
ences of 10 per cent or less may be ed in about 
40 per cent of normal skulls ; differ “of from 10 to 
20 per cent occur in about 14 pe of normal skulls. 


7. An optic canal that measkre} ss than 2.8 mm. 
in one of its diameters canifey contain a normal optic 
nerve. 

8. A classification of e normal shapes of the optic 
canal is not of clinica 1e, because pathologic canals 
present changes in e or structure of their walls, 
or both. NN 

9. An enlaxzg ircular optic canal is indicative of 
optic nerve( tymor. Certain constricted triangular 
canals are, chefacteristic of certain skull deformities. 

10. Ikxt8Alarity, erosion or destruction of any wall 
or pat Y a wall is always pathologic. Hyperostosis 
NN, Stoses are, of course, always pathologic. 


NS West Fifty-Ninth Street. 


EN 
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ABSTRACT OF DISCUSSION 


Dr. G. E. Pranrrg, Philadelphia: We are indebted to 
Dr. Goalwin for having worked out the anatomic relations 
of these canals and for having determined their circumference 
and uniformity. He has shown that there is little difference 
on the two sides; in other words, in about 50 per cent of the 
cases the two canals are symmetrical. Therefore, we have 
the opportunity of comparing one side with the other in 
making our interpretations. He has shown that the axis of 
this canal is practically uniform, and is directed downward 
and outward into the lower outer quadrant of the orbit, or 
near the lower outer margin of the orbit. He has also shown 
how much difference it makes when this canal shadow is not 
projected directly into the lower outer portion of the orbit. 
He has described this technic very minutely and very exactly, 
and if it is followed exactly others can reproduce this result, 
but we should keep in mind that in all instances this canal 
must be projected near the lower outer border of the rim of 
the orbit, and unless it is found there, it is better to ignore 
the observations with regard to this canal. I have not had 
the opportunity of testing out the pathologic interpretations 
of this canal, but as a roentgenologist I am convinced that 
this technic is of definite value, because by means of it we 
can study all the structures as far as they affect bones in 
relation to this canal, and it is bound to be of some definite 
value in interpretation. We must be most cautious in making 
these interpretations, for it is easy for the clinician to see in 
a roentgenogram what he wants to see, and it is very easy, too, 
for the roentgenologist to lean toward the intengrétatjon of 
the clinician or what the clinician thinks sh be seen. 
Let us for the present be.very cautious in se of this 
method, or we will unjustly bring discredi Tet. 

Dr. H. H. Tyson, New York: The ¿O ance of taking 
roentgenograms of the optic canals inpgaags of lesions of the 
optic nerves cannot be overstresse enever one considers 
that knowledge of the condition o sella turcica is neces- 
sary as an aid in determining She etiology of a given case, 
he should at the same i, ain information as to the 
patency and size of the Er. 1als. The results are usually 


interesting and instructiv becially in the examination of the 
optic canals in abnor1 s of the skull. Recently, I exam- 


D, 


ined ophthalmosc NS We*Sixteen selected patients at Letch- 
worth Village, N ork, while Dr. Goalwin and Dr. H. W. 
Potter made Ah entgenologic examinations. Ten of the 
patients xe of the optic nerve. In eight of the 
canals, thg “A” diameter measured less than 2.6 mm., four 
of thent yO suring only 2.2 mm. Fourteen had one canal 
small n the average, while in six both canals were 


sig nan the average. -It is interesting to note that the 
NN al appearance of the head does not necessarily indicate 
ON anticipated size of the optic canals. While canals of 
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small size might be expected in microcephalic persons, the 
reverse is usually found, as most of those examined were 
normal in size; whereas in oxycephalic persons both canals 
may be of normal size, or one diameter may be reduced to 
one-half the average size, as found in a number of the fore- 
going cases. The same observation applies in plagiocephalia 
scaphocephalia, and other like conditions. In order to benefit 
mankind by aiding in the conservation of vision, the early 
recognition of the presence of abnormal optic canals is 
imperative, in order that indicated operative procedures for 
the relief of the osseous compression of the optic nerves 
be instituted early, before irreparable injury to the nervous 
elements ensues. 


A NONOPERATIVE TREATMENT OF 
INFLAMMATORY GLAUCOMA 


F, PARK, LEWIS, iM Ð: 
BUFFALO 


The condition which confronts the ophthalmologist 
in his cases of glaucoma is sometimes so desperate that 
any measure of relief that can be afforded in addition 
to the means which are commonly employed will be 
most welcome. It not infrequently happens that he sees 
a patient for the first time when the sight has been lost 
in one or both eyes, and when little more can be 
expected by any methods than the relief of pain. In 
other instances, operative measures are refused by the 
patient and such means must be employed to prevent 
suffering, to retain vision and sometimes even to pre- 
serve the eyeball as may be found in any degree effec- 
tive. These are often such as not to give the 
surgeon or the patient much comfort. A distinguished 
European ophthalmic surgeon, on being asked what his 
treatment of chronic glaucoma was, jestinghkg\replied 
that he did not have such cases, he refer tem all 
to his colleagues. It was his way of sayf aat in all 
the newer methods that had been d d there still 
remained such an element of uncertgwMy' regarding the 
ultimate outcome as to make glauc one of the most 
dreaded diseases with which Qobhthalmologist has 
to deal. Q 

We need only to NS pathetic story of Javal, 
with his keenness of O stic skill going with his 
glaucomatous eyes fropa oe operative clinic to another, 
and finally learning e in order that he might write 
a last volume on 7 to be Blind.” He, of all men, 
with his own edge of the management of glau- 
coma and HO e aid of colleagues, than whom there 
were ce able in the world, would have had his 
sight preseN'éd had it not been that the resources of 
surgef Qs such conditions were totally inadequate 
toc N the disease. 

n Jortant as was von Graefe's discovery of the value 

NN idectomy, it has been replaced by the Elliot and 
Suns operations, and yet every surgeon of expe- 


-— 
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rience knows the best results in the hands of the most 
skilled operators are often impermanent and unsatis- 
factory. Even though there are many cases of acute 
glaucoma in which the pressure symptoms are relieved 
by a filtrating scar and in which a very long or even 
indefinite period of safety may be secured, in other 
almost equally promising cases there may be an intra- 
ocular hemorrhage or the operation may be followed 
by degenerative changes in which the sight is never- 
theless slowly lost. In fact, all the operative measures 
that have been proposed, of which between sixty and 
seventy are on record, are designed simply to relieve 
the intra-ocular pressure. We have not yet learned 
the conditions that cause this increased pressure, and 
are unable, therefore, to reach the essential source of 
the disease. 

Posey's contribution was of great value when he 
demonstrated that in chronic glaucoma better and safer 
results might be obtained by miotics than by surgical 
procedures, as long as increased narrowing of the visual 
field did not occurr, but all the operative measures, as 
indeed practically all the medicinal measures that have 
been used, have had a mechanical purpose. They are 
designed to keep pervious the spaces of Fontana and to 
prevent the closure of Schlemm’s canal, in ordex that 


the intra-ocular circulation may as far as possi on- 
tinue unimpaired. But except in secondary 1coma 
the increased pressure is not in itself th ase any 
more than is the closure of the lymph svi, ‘hese 


are evidences or symptoms of the 
real condition on which these are 

unknown. My purpose in this Cy is not to hazard 
new theories but, in view of difficulties that are 
encountered under the mostNavorable conditions, to 
report some experimental Due taken in cases of 


e, while the 
ndent is as yet 


inflammatory glaucoma fP>¿which either operative mea- 
sures were not. practi or it was deemed best that 
they should not ke oyed. In these the inflam- 
matory symptot ve been so definitely relieved as 


to make the these measures of positive value as 
an addition Reus of treatment in those cases 
in which (is use may be applicable. While the 
results fhed in these cases may not in themselves 
be St ntly positive to warrant the formulation of 
ANN inciples that might apply in the treatment of the 
AR imatory form of glaucoma, they are at least 


suggestive. They indicate the need of more careful 
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studies in the hope of discovering what physiologic 
function is disturbed that increases the secretion of 
the intra-ocular fluids or governs the lymph flow to 
maintain a normal balance of the pressure that occurs 
in a physiologic condition of the human eye. It is 
possible that more basic and earlier methods of treat- 
ment may be found than those mechanical ones that 
have for their purpose the relief merely of pressure 
after the tension has already been raised. 

Hamburger, in a series of interesting papers which 
have appeared during recent years in German ophthal- 
mologic literature, and in one more recently in English,* 
offers a somewhat new theory as to the nature of glau- 
coma. The basis of glaucoma, he says in substance, 
must depend on an inhibition more or less complete of 
the vasoconstricting mechanism, thereby producing a 
relaxation of the vessels and a consecutive repletion of 
the eye with blood. This is most pronounced in the 
choroid. The vessels are built on the plan of a corpus 
cavernosum and are fixed in the walls like a water 
cushion. He notes that those suffering from nevus 
vasculosus of the face near the eyelids are frequently 
affected with glaucoma. This is always to be found 
on the same side of the face as the nevus. He also 
notes the frequency with which glaucoma follows shock 
or other nervous disturbances, and: conclude at a 
paresis of the sympathetic nerve may cause UN widen 
stasis of the intra-ocular vessels, thereby opi ing the 
passageways and resulting in all the many% symptoms 
of glaucoma. When this occurs sud ENN, it takes on 
an inflammatory form. When it is agsfve in its devel- 
opment, the manifestations of ç kona are very slow. 
Basing his therapy on this suppksiloñ, he has employed 
two exceedingly powerful Xlkaloids of epinephrine, 
which he combines into wh& pe terms glaucosan. This 
preparation, when droppin the eye, is said to produce 
a remarkable effect i ring tension.. The local use 
of epinephrine h gae followed by such happy 
results. Indeed NN ome cases the depletion of the 
external oct Qe sels by its local use has, in the 
writer’s expkridnce, increased the intra-ocular conges- 
tion and prodüced results very similar to those of an 


acute matous attack. With such constricting 

drop ave not had experience, but the principle on 

EAN iamburger works seems to be well worthy of 
eration. 


S 1. Hamburger, C.: Arch. Ophth. 55:533 (Nov.) 1926. 
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Hamburger concludes that this choroidal stasis to 
which he again applies a mechanical remedy has a 
neuropathic origin, a theory as old as our knowledge 
of the disease, and which is still unproved. It would 
seem rather that there must be in the endocrine system 
two principles on which the control of the circulation 
within the eye depends and by which the balance of 
pressure is maintained. One of these must stimulate 
and the other inhibit. When the controlling secretions 
are produced in normal proportion the intra-ocular 
balance is preserved, and when for any reason one 
or the other of these is in excess there is an interference 
with the intra-ocular flow and a consequent disturbance 
of the normal pressure. These double secretory organs 
are found in the pituitary, the thyroid and the ovary. 
May it not be possible that epinephrine is one of these 
controlling endocrine substances, and that it acts less 
by its mechanical action on the vessels than by supply- 
ing that deficient element whose presence is essential 
to the maintenance of the normal pressure within 
the eye? 

It is not my purpose, however, to discuss the etiology 
of glaucoma, important as that may be, but to report 
some instances of acutely inflamed and painful glau- 
comatous eyes in which the longer wave lengths\of 
the visible light spectrum seem to have had a njte 
value in relievi ing the symptoms and in contr © the 
inflammation. 

Sometime ago a physician who was ophthal- 
mologist wrote to several of the opl aic journals 
citing his own case, in which, af NO) rotracted and 
painful uveitis which none of i) inary measures 
seemed to relieve, the use of Pu heat seemed to be 
so gratifying that he felt call i to publish the facts 
in order that others und alar conditions might 
benefit from it. In testi e treatment in acute iritis, 
this statement was fo be true. Other forms of 
applied heat did n fee 1e same relief as that given 
by the carbon fi Mt in the electric bulb. It was 
determined, thfrejsve, that should a case of inflamma- 
tory glaucoma esent itself in which for any reason an 
operation not or need not be made this treatment 
should Wied. A number of such cases soon 
RS hey will not be reported in detail, as they 

cases of acute inflammatory glaucoma in which 
IN ment of pain, redness and tenderness were pro- 


o 
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nounced and in which the relief was so marked as to 
make the value of this treatment unquestioned. In the 
half dozen cases reported there were none in which the 
effect was not immediate and most gratifying. 


REPORT OF CASES 


Case 1.—A retired business man, aged 71, appeared July 6, 
1926, with an acute inflammatory glaucoma of the right eye 
in which there was a mature cataract. Five years before, I. 
had operated on the left eye for cataract, and he had been 
entirely comfortable during the interval. The condition in 
the right eye was evidently associated with uveitis. The eye- 
ball was intensely hard and the cornea steamy with yellow 
plastic lymph scattered through its substance; only the mar- 
gins of the iris were visible, and the outlines of the pupil were 
not to be seen. He had been under the care of his family 
physician for a week, and light perception had been wholly 
lost. The eyeball was highly injected and intolerably painful, 
and as there seemed to be little likelihood of restoration of 
useful vision by any means that might be employed, together 
with the fact that the glaucoma was undoubtedly consecutive 
on a uveal inflammation, an operation was not advised. This . 
seemed to be an admirable case on which to test the possibility 
of other methods of treatment. A solution consisting of 
sodium bicarbonate, sodium chloride, sodium biborate, of each 
] per cent, and equal parts of water and glycerin was used in 
the patient's eye, and the patient was placed in the,focus of . | 
the radiant light at a temperature of 125 F. fo e hour. | 
The relief was so marked that this was repeated xt day. | 
The third day the eyelids were burned as by '@) and were 
swollen, and a small blister had appeared ne brow, but 
the pain had almost wholly gone. The Ke); ss of the cornea 


gradually grew less too, until finally Vy crescentic mass 
within the corneal layers, extending the top to the bot- 
tom, stood out definitely, while #feNwiembrane of Descemet 
was covered with dots showi OS iritis. Under the 
daily use of radiant heat anki he alkaline glycerin solution, 
the corneal deposit was cy melt away as snow would 
under the sun. In the cgyrs®*of a few weeks the cornea had 
become quite clear, the (e had almost wholly disappeared, 
the eyeeball had resuiÁedNits normal tension, a small distorted 
pupil showing a SE is reflex from the anterior capsule of 
the lens was vi. and adhesions were absent. The field 
of vision h reestablished, and fingers could be counted 
at 5 feet throigh the cataractous lens. As corrected, vision 
was quite normal in the eye which had been operated on and 

. could oed without discomfort; and as the right eye has 
assu its usual appearance and was wholly free from pain 
gr. tion, the treatment was discontinued. The patient is 
SS ently seen and the eye continues in a perfectly comfort- 
N e condition, as before the attack. There evidently had been 
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an infection involving the uvea, obstructing the passageways 
and causing a secondary glaucoma which was entirely 
controlled by the use of dehydrating measures and heat. 


Case 2.—In a woman, aged 58, from Mount Jewett, Pa., 
seen, Sept. 30, 1926, the right eye had been blind from childhood 
but became inflamed four weeks before and had been exceed- 
ingly painful since. The ocular conjunctival vessels were 
congested and tortuous, and this condition was especially 
marked on the temporal side. The pupil was dilated and the 
tension 90 (McLean). The attack had begun with nausea 
and vomiting. Eyegrounds could not be seen, and the media 
were obscured. The heat light was applied for thirty minutes 
with the solution of glycerin and sodium salts. 

October 2, the eye was much less inflamed; the pain had 
decreased and the tension was 70. 

October 15, there was still some pain in the eye, and the 
tension was 70. 

October 21, the eye was free from pain; the redness had 
disappeared; the pupil was normal in size, and the tension 45. 

November 1, the eye was entirely comfortable; the tension 
had slightly increased, to 60. 

November 17, the tension was 55 but the eye was entirely 
comfortable and almost free from redness. The patient had 
slight pain after returning home, but now it is’ practically 
gone. She considers the eye to be in as good condition as it 
has been for years. 


These cases and several others warranted the appli- 
cation of this treatment in a case of acute inflangat ry 
glaucoma in which there was a possibility of ving 
the sight. 


Case 3.—Mrs. W. H. of Smethport, Pa ced 70, seen, 
Oct. 2, 1926, had had trouble with her RS re, which had 
been painful and irritable for the past * She had had 
her glasses changed, after which t eom intensely 
inflamed. The cornea was steamyea ne pupil dilated with 
a tension of 90 (McLean) ; vision the right eye was 20/70; 
in the left, 20/30. The heat Sh as used for one-half hour 


with the combination of gly a pilocarpine and ethylmor- B 
phine hydrochloride (dionj eats in the eye. She was 
also given 2 cc. of NO as a foreign protein. During 
that night the caw and became almost intolerable, 
and the next EN NO was much worse. The light was 
used for forty- BS with marked relief. All symptoms 


were better, Oct bey 3. 

October 4, e pain was almost gone; the eye was comfort- 
able, and * ension to touch was apparently normal; a 
tonometer not used, as the eye was obviously better and 
the práésWyTe of the instrument caused additional irritation.. 
Was s 2.00 D. Sph. vision equaled 20/30. 
er 28, the eye was better, but tension was 55 (McLean). 


S 
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November 3, the eye continued to improve; the redness was 
gone, and a general sense of comfort was present in both 
eyes; the visual fields of both were slightly limited. 

November 6, the light was again used for forty minutes, 
when it was followed by a hemorrhage beneath the skin, giv- 
ing the eye the appearance of having been bruised. There 
had evidently been excessive congestion or rupture of some 
small veins. The eye felt entirely comfortable. The vision 
equaled 20/30 minus 1. 

November 12, the eye felt entirely comfortable; the vision 
equaled 20/20 with difficulty. The patient thought that the 
sight was as good as it had been for some years. The ten- 
sion was still above 50, and miotics with ethylmorphine 
hydrochloride were continued. 

The heat light had been used almost daily for from forty 
to fifty minutes at a time. 

Case 4.—Mrs. H. S., aged 57, was seen, May 7, in a highly 
nervous condition, having been advised by two capable ophthal- 
mologists that an operation ought to be performed on her 
glaucomatous eye. The vision had been reduced to mere 
quantitative perception of light; and as a restoration of sight 
could not be hoped for as a result of any operative measures, 
it was felt that this was a safe case in which to try the use 
of dehydrating measures and radiant heat. Seven months 
before, the patient had discovered that she was not seeing 
from the left eye. At that time the lids and eyes were greatly 
inflamed. There now was intense tension with steamy cornea, 
and absolute glaucoma, which was irritated by miotic drops 
and ethylmorphine hydrochloride. There were SE ves- 
sels in the iris. The patient was given as a colly repa- 
ration of glycerin in soda with radiant Ys gradual 
relief of all the uncomfortable symptoms but ally without 
any restoration of sight or apparently any ion of tension. 
The steaminess of the cornea has dine but all that 


could have been hoped to be obtag by any operative 
measures has resulted from this it and there is every 
reason to expect that the conditi ill continue as well, at 
least, as it is. There always Ke possibility of reducing the 
tension by operative meane with an iris covered with 
enlarged vessels there is li od of a hemorrhage following 
which might necessitate ultimate enucleation of the eye. 
It is felt under the cj stances that conservative measures 
are best. All the nat could be expected is obtained; 
the patient is wel the eye is comfortable, and until other 
conditions su O nothing can be gained by any operative 
measures. 
Case 5.»Nov. 29, 1926, my attention was called to a patient 
in my OA: the Buffalo State Hospital who was suffering 
from intense pain and redness of acute inflammatory 
leuto a The diagnosis was obvious; the eye was so 
SS ely painful that the patient had been unable to get 
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much sleep for a week past. A tonometer was not available, 
so the tension was not taken. Light perception was absent 
and it could not be hoped that any operative measures would 
restore sight. The following prescription was ordered: for- 
eign protein by injection, 3 cc.; milk intramuscularly; radiant 
heat to the eye for one hour at a time, alternate hours; epi- 
nephrine hydrochloride, 1 drachm (4 cc.), glycerin, 1 ounce 
(30 cc.), 1 drop in the left eye every hour. Dr. Pamphilion of 
the staff wrote, Dec. 24, 1926, that with this treatment pain 
disappeared in less than twenty-four hours and did not 
return. The affected eye is of course blind, and the tension | 
70 (McLean), but the patient, an old man, is comfortable. | 
Nothing more, for the time at least, could be hoped for from | 
an operation; therefore one is not performed. 


Another case appears as these observations are being | 
written. 


Case 6.—A man, aged 60, on whom I had satisfactorily 
done a double operation for cataract nineteen years before, | 
came with the right eye having a markedly increased tension, 
a cloudy cornea, and a highly injected and painful eyeball, 
with a localized abscess 2 mm. in diameter on the lower por- 
tion of the cornea. The area was perfectly white and included 
all the deeper corneal layer; perforation seemed inevitable. 
The application of heat rays for an hour with glycerin and 
soda as in former cases caused considerable lacrimation, but | 
was followed by an immediate sense of relief. It was useđ | 
daily for two weeks, from three quarters of an hour to ar&hour 
at each session. The general congestion was quick eect 
with absorption of the lymph deposit in the SS n” the 


eighth day nutrient vessels were seen ‘extendin yard the 
small opacity remaining, which seemed to n way under 
the heat; tension was normal, the cornea and the eye 


scarcely reddened. 


COMMENT, 

Among the least understoo Q therapeutic mea- 
sures that are finding favor Nh careful observers are 
those having to do with ethés%vibrations manifested as 
light. Those frequenci Lot wave lengths, which are 
periodic and to whic Oy eyes respond, we recognize 
as visible light. l'fhe violet are octaves to which 
much study is bem ‘given and in which are rays that 
not only aff photographic plate but kill germs, 
destroy animMnd vegetable tissue, and have marked 
therapeut| lue in lupus and in other skin, joint and 
abdomi 1seases of a tubercular character. 
inately, these ultraviolet rays are so disas- 
n their effect on the retina that little attempt has 
made to use them in diseases of the eyes. With 
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the longer wave lengths of the spectrum, however, this 
is not true; but so far the effect of the yellow and the 
red and of the infra-red, of which there are also many 
octaves, has not received much attention. Indeed, the 
very quality that gives the light a possible remedial 
value deprives it of its illuminating efficiency. 

An electric bulb with a fine tungsten filament and 
filled with one of the rarer gases will give the whitest 
and steadiest light and the greatest brilliance. To obtain 
a quantity of rays of a longer wave length, a spiral 
carbon filament which does not reach the same degree 
of incandescence gives a soft yellow glow. It is impos- 
sible to stare continuously at a Mazda light without 
causing a sense of straining and discomfort to the eyes. 
In the luminescence of the lamp designed to give off 
heat rays one is not conscious of glare when looking 
directly into the light itself. It is used by allowing the 
light to fall either obliquely on the lids, the eyes being 
closed, or directly on the cornea. It is entirely free 
from discomfort. Just what occurs, it is difficult to 
say. It will be the work of the physicist to tell us what 
wave lengths pass through the bulb, how many and of 
what character are those passing through the cornea, 
what proportion are filtered out by the lens, and 
whether the electrons themselves are the agent that 
affect the tissues. It would. seem that Pure ning 
into the looser external orbital tissues e well 
known affinity of the heat rays for wate 
relieve the deeper congestion of the sam from the 
blood, as occurred in two of the sefojted cases. In 
one of these the lids were swolleffNmd blistered, and 
in the other a subdermal hem Ne occurred. 


It is quite possible that * results occur when 


dehydrating measures are yed. Calcium chloride, 
sodium iodide, sodium chl®#de and glycerin all seem 
to have the effect of t Be the excess serum from the 
deeper tissues and giy at least transitory relief when 
every additional Ue) elp is of value. 

This, like ary other measures that have been 
employed, i anical. It has been of value only in 
the as Ge acute inflammatory glaucomatous con- 
ditions., Ory we not hope that more intensive and 
coopera? study may give us more accurate knowledge 
con g the essential causes on which the pri- 
SES pressure depends when really curative 


sures may be instituted? 


A 454 Franklin Street. 


CONJUNCTIVAL DRAIN OF THE 
ANTERIOR CHAMBER 


AN OPERATIVE TECHNIC: USED IN ABSOLUTE 
GLAUCOMA 


HARRY S; GRADELE T MD; 
CHICAGO 


There is and should be a great deal of hesitancy in 
presenting a new operative technic aimed at the reduc- 
tion of increased intra-ocular tension. This applies 
particularly to the hypertension of that class of cases 
known clinically as “absolute glaucoma.” Only too 
often it is necessary to remove such eyeballs on account 
of the accompanying pain, independent of the cosmetic 
disfigurement. The operative technic here described 
was ‘conceived with the idea of combating hypertension 
at any stage; but, on account of the possible dangers, 
it has been employ ed so far only in cases of absolute 
glaucoma. Whether or not it is equally applic to 
other stages of the disease, time and experienteNol 


can tell. e 

It is a well known clinical fact that the opera- 
tions designed to relieve increased intr ar tension 
most frequently fail in absolute glauc . Even that 
operation of last resort, trephining an unduly high 
percentage of failures. The av es of operation 
that are successful by restori ie normal paths of 


intra-ocular drainage or by ding new intra-ocular 
paths of drainage (iride and cyclodialysis) are 
valueless in absolute gle Opticocilioneurectomy 
is again coming ANG a method of preserving 
the ‘eyeball ; but InN Qs. is rather difficult and 


the percentage o cesses is not high. Enucleation 
has to be zd only too frequently, despite the 
desire of all pàwÉnts to preserve the eyeball, sightless 
though it be. 
The © ctival drain in the anterior chamber was 
se ¿ON Avere 1921, and has been modified only 
ince then. Some ten years previously, Denig 
of w York proposed a conjunctival wick in the 
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anterior chamber to provide permanent drainage into 
the subconjunctival spaces ; but the operation was based 
on an entirely different idea and the technic was radi- 
cally different. The operative technic of this method 
of placing a conjunctival drain into the anterior cham- 
ber is not difficult, but it requires some little experience. 
The procedure is as follows: 

The conjunctiva is incised as closely to the limbus 
as possible in the upper 180 degrees, and is undermined 
extensively in all directions (fig. 1). A double-armed 
number O black silk suture is then passed from below 


/ 
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Fig. 1.—Incision and undernj 39 conjunctiva. 


outward through the aia as near to the limbus 
as is possible without t g. With small, straight 
scissors, a vertical incigsgn; 1 cm. long, is made upward 
on each side of the Qi as shown in figure 2. From 
this procedure th sults a tongue of conjunctiva, 
1 cm. long and t 3 mm. wide, adherent to the con- 
junctiva at per end. Through the limbal end of 
this tongu& is)the double-armed suture. The conjunc- 


tiva EN retracted as in figure 1.and a nearly typical 


cyclodaNwéis performed. The incision through the 


sclexMJhould be about 4 mm. from the limbus and 
| be at least 4 mm. long. About one fourth of 
NN periphery of the iris should be freed from the ante- 
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rior chamber angle. If possible, any hemorrhage into 
the chamber should be evacuated through the scleral 
incision by the aid of a spatula. A clear anterior 
chamber simplifies the next step. One of the needles 
of the conjunctival tongue suture is then introduced 
through the scleral incision, passed forward, hugging 
the sclera as tightly as possible, and brought out 
through the cornea, about 1 mm. from the limbus, as 
indicated in figure 3. The second needle takes the 
same course, 3 mm. to one side of the first. Gentle 
traction is then made on the suture with one hand, 


ZZ 


pos pue 
quur iiit 


Fig. 2.— Vertical incision upward into Coja va on each side of 
suture. O 


while with the other the conj K tival tongue is guided 
into the scleral incision by_a Spatula. With the suture 
and the spatula, the tonek Lp slow ly worked into posi- 
tion until it lies flat I ney the ciliary body .and the 
sclera, and the tip $ Ongue is just seen under the 
limbus in the ant Qro The apex of one of 
the | og is then grasped with fine forceps 
and pulled as f&zontralaterally as possible, after which 
s suture passed through the lower edge of the 

flàp. AW jer conjunctival flap is then folded over 
the im also transfixed by the sutures, as indicated 
in NE Both sutures are then threaded through a 
tw le Wiener gold plate and tied firmly with a sur- 
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gical knot. The mere act of tying draws both con- 
junctival flaps snugly into place and covers the base 
of the tongue, as well as the cyclodialysis incision, 
through the sclera (fig. 4). A bland ointment is intro- 
duced and the eye bandaged. The suture is removed 
in five days. 

Before the details of the operation and the results 
are discussed, it must be emphasized that there are two 
major dangers. If the conjunctiva is not clean in the 
first place, an intra-ocular infection can result. Thus 
far, such an accident has not occurred. In the second 
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Fig. 3.—Introduction of conjuncti YN 


place, there is always genes o of proliferation of 
the epithelium in Sos antefior chamber from the cut 
end of the conjunc © tongue. As yet, this has not 
happened in any but “the possibility exists and 
must not be fadni The other mischances that may 
occur, such rforation of the ciliary body, and 
injury Bes ns, are the result of failure to adhere 
strictly to technic as outlined and are not peculiar 


e into scleral incision. 


to id cobi 
VERS 1921, twenty of these operations have 
aN Performed, and.the results observed for three 


SN ths or longer. Four of the cases were unsuccess- 
l, and the eyes had to be removed on account of pain. 
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All of these were of the earlier type of operation in, 
which the conjunctival tongue was merely inserted into 
the scleral incision and not sutured into place. One of 
the eyes was examined histologically, and it was found 
that the conjunctival tongue had pulled out of the 
wound entirely and the cyclodialysis path was closed 
by adhesions. It is assumed that the same occurred 
in the other three cases. Of the sixteen successful 
cases, subconjunctival drainage did not occur in fifteen, 
as was shown by the entire absence of a’ conjunctival 
cushion such as is seen following a successful trephin- 
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Fig. 4.—Closure of the 
ing. Nor could there be any Men of the anterior 
chamber, as determined by neces test. In the 
other case, there was a v efinite fistula at the site 
of the scleral incision wj conjunctival cushion about 
8 mm. in diameter, el about 2 mm. But it could 
not be determined aere was any extraconjunctival 


leakage througl urface of the cushion. 

There is od some hemorrhage into the anterior 
chamber inynedfitely subsequent to the performance 
of the cyt lysis due undoubtedly to the forcible 
rupture Ne anterior perforating ciliary vessels. 
Parte is can be prevented by the free application 
oN in to the exposed sclera, previous to the 
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separation of the ciliary body from the sclera. Part 
of the blood in the anterior chamber will be washed 
out with aqueous on depression of the spatula as it 
les in the wound immediately after separating the 
ciliary body. But it is not advisable to empty the 
chamber entirely, as the subsequent steps of the opera- 
tion are thereby rendered more difficult. After com- 
pletion of the operation, there will be more or less 
oozing into the anterior chamber. Such blood absorbs 
more slowly than in a normal eye, but eventually 
disappears entirely. 

Placing the conjunctival tongue into the path between 
the ciliary body and sclera, formed by the spatula, is 
probably the most difficult step of the entire operation. 
Patience and gentleness are required. Light traction 
on the double-armed suture, which at this stage is 
through the cornea, must be combined with gentle 
manipulation of the tongue by the spatula. It is rather 
important that the conjunctival tongue lie flat, so that 
undue pressure is not made on the ciliary body. Acting 
on a suggestion of Dr. Adalbert Fuchs, an attempt was 
made to fashion the tongue from a strip of the superior 
rectus muscle in order to avoid the danger of possible 
epithelial proliferation ; but it was not successful. The 
sutures holding the tongue in place should be removed 
in five days. If removed much earlier, the anger 
that not firm enough adhesions have bee SS med to 
hold the tongue in place and that it wil pulled out 


of the scleral incision. There has ne een an irri- 
tation of the eye traceable to these res. 
The conjunctival flaps formec ne fashioning of 


the tongue are of utmost C ce. They must be 
freely undermined and extended far enough so that 
they can be pulled gentlSato the desired position. 
When they lie properly ae they cover completely 
the base of the inser @ conjunctival tongue, the inci- 
sion through the Oy. and the points of corneal 
emergence of NE re. When properly tied, they 
do not pull SN s the use of the gold plate changes 
the directi the tension of the sutures. After 


removal of suture, the conjunctival flaps recede, 
so that @ter several months merely the vestige of a 
conjug« NA] scar is discernible. After a year or more, 
the can be seen only microscopically. 

S mediately after the operation, the anterior cham- 


becomes deep in the upper quadrant and remains 
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of unequal depth for several weeks or even months. 
This is probably due to the extensive separation of the 
ciliary body from the sclera, rather than to the drain- 
age. Eventually the anterior chamber becomes some- 
what shallower than normal and remains so. The 
tension of the eyeball remains high at first, although 
the pain of the absolute glaucoma subsides within a 
few hours or a day after operation. Gradually the ten- 
sion sinks until it assumes what seems to be a point of 
toleration. Seldom has it returned to what is known 
as the normal limits, although the eyes have become 
perfectly free from irritation and perfectly painless. 
It seems most probable that gradually a path of drain- 
age for the aqueous humor is established along the 
lymphatic and venous channels of the implanted con- 
junctival tongue. Whether this empties into the retro- 
bulbar space or whether into the systemic drainage is 
unknown. Certain it is that the path of drainage estab- 
lished is not due to the cyclodialysis alone and hence 
must be some form of extra-ocular drainage. The 
histologic examination of an eye successfully operated 
on would probably answer this question. 


CONCLUSIONS 


In absolute glaucoma the eyeball frequently mas\be 
retained and kept painless by a new operative €; 
which consists of implanting a tongue of cof pñctiva 
into the anterior chamber of the eye throu e scleral 
incision of a cyclodialysis operation. tongue is 
sutured in place and the operative overed by a 
double conjunctival flap. Opergéigk has been per- 
formed in twenty cases by this and the results 
have been observed for varyg periods, all greater 
than three months. Sixteen rations were successful 
and four were failures, QE removal of the 
eyeball. 


58 East use 


AB N OF DISCUSSION 
OF DRS. LEWIS AND GRADLE 
Dr. S :ENWOOD, Boston: For many generations the 
has been one that carried terror to patients. 


term o 
ol n ore necessary that the term “glaucoma” should 


ar S r to the ophthalmologist as well as to the patient. 
TAN ient with cataract, blinded, gets relief; the patient 
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blinded by glaucoma gets no relief. Many observations by 
a multitude of trained ophthalmologists through the coming 
generations will surely give us a clearer insight into the 
various causes of hypertension, and thus help those who 
follow us in their efforts to prevent and to cure this condi- 
tion. Dr. Lewis has suggested to us another useful procedure 
to add to the already accepted means at our disposal for 
alleviating glaucoma. His paper deals with the nonoperative 
methods, and after a brief summary of some of the theories 
of the cause of hypertension and the time-honored use of 
miotics for its control, he gives an account of some of his 
excellent results from the use of radiant heat, plus the use 
of dehydrating solutions. For the relief of pain and inflam- 
mation, especially in eyes that otherwise might have to be 
enucleated or undergo some operative intervention of doubt- 
ful value, he has found his method of much use. He has 
used the procedure to help the congestive glaucoma secondary 
to uveitis, and it is in this class of cases that I have also 
applied radiant heat with help, though not apart from the 
usual methods. We should urge all who treat glaucoma by 
nonoperative measures not to let the proper time for opera- 
tive measures slip by. This means that these patients require 
very frequent examinations, with especial attention paid to 
an increasing cupping of the disk and an increasing narrow- 
ing of the field or a nearing approach of a scotoma to the 
point of fixation. Change in tension is a much less reliable 
guide; the acuity of central vision is almost no guide at all. 
The present use of infra-red light or radiant heat qpens up 
great possibilities in the treatment of many E) eye 
conditions. 

Dr. Jonn Hunter, Toronto: A deaf mute, M. 50 and 
60, had had an iredectomy done on the ree glaucoma 
six years before I saw her. It eels he right eye 
about a year ago. I saw her about tw ks after an acute 
exacerbation. She was in bed, s OF intense pain, with 
loss of appetite and loss of slee in a most deplorable 
condition. It was extremely e to convince her of the 
necessity of at once going t > ophthalmologist for treat- 
ment. She was absolutely 1P eh to anything I suggested. 
I knew, from my experi @ye as a physical therapist, that I 
could relieve the C y and very quickly by diathermy. 


I applied a EN e over the acutely inflamed eye, 
and a ent see) e on the back of the neck. I raised 
the current NS. to painless toleration. I instructed 
her to raise EGY ngers as soon as the pain ceased. Within 
two dá 65 fingers went up. I continued the diathermy 


treatmey r about fifteen minutes. I treated her daily for 
about reek. After the second treatment the pain was 
reli 7 appetite and sleep were restored, and the effect 


to show in improved metabolism. She put on weight, 


SS happy. About one month later, she consented to 


Roy 
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an iridectomy. Ever since then, that woman has remained 
quite comfortable and happy. How long will this dilatation 
remain? It is a physical fact that so long as air or liquid 
is being forced through an elastic tube, the tube will remain 
distended. The heart, with improved metabolism, became 
stronger and was able to keep up physiologic circulation 
through the eye; and as long as it can do so, the blood will 
keep the capillaries, the arterioles and the venules dilated. 


Dr. Jonn M. WHEELER, New York: I have performed the 
operation described by Dr. Gradle three times. In two cases 
the result was complete relief from pain. Gradle's operation 
is interesting, and it is evident that relief of pain can be 
given to some of the patients with absolute glaucoma, but it 
must compete with a valuable operation, enucleation. I think 
that the more one practices eye surgery, the more one is 
impressed by the relief and BatisPacoH whith are afforded 
by the removal of a useless, painful eye. 


Dr. J. W. CHARLES, St. Louis: In discussing Dr. Lewis’ 
paper, the first question I would ask is: Radiant heat or 
radiant energy? May I testify to the efficiency of the light 
rays, or some rays from the carbon filament incandescent 
light? Fifteen years ago, a subdeltoid bursitis compelled me 
to carry my left arm in a sling from September to April. 
Acetylsalicylic acid, hot water bags, electric heat pads, even 
setting my clothes afire, gave no relief. An incandescent 
carbon filament was recommended by a surgeon friend of 
mine. I attached to the back of my rocking chair, with an 
ordinary lahoratory stand ring held by a furniture ciga) a 
16 candle power, incandescent lamp directed on my Q Ë; 


I did that every evening during the winter. ten 
minutes after I had applied the heat, the pain d stop, 
and in a little while I was tanned and bliste as by the 


rays of the sun. Thirty-two candle pow too: hot. L 


also had experience with two painful ant I applied the 
incandescent before the antrums had ‘OX punctured, and 


had relief. Since that time I have re gd “several periosteal 
conditions in the orbit, some of em apparently beginning 


orbital cellulitis, and in all thes es I have protected the 
eye itself by an ordinary shield. Mt seems to me that some 
active rays penetrate through @y e skin, bone and orbital tis- 
sues, and I see no NÉ these radiani rays from the 
incandescent lamp, wł SS ey are, should not be efficient 
without injuring the SS GS IET should not hesitate to use 
them in acute g am convinced of the anti- 
inflammatory ch racer Y aoe rays, not necessarily heat rays. 
Dr. H. L. H¿LGARTNER, Austin, Texas: The fact that about 
sixty-five & ions have been devised to give relief from 
glaucoma ates that it is a symptom and not a disease, 
and S gery is futile in many cases. Whether the ten- 
ENS ie to obstruction or to overproduction of fluid mat- 
little; the intra-ocular pressure must be relieved. 
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In the face of so many failures in treatment by surgery and 
medicine, any feasible new method is interesting. Radiant 
heat, with glycerin and alkalis, seems very practical and 
promising. Glycerin and alkaline combinations are extremely 
hydroscopic, and it wotld appear that dehydration is an 
important element in the success of the treatment. Dr. Lewis 
touched on a very vital point when he mentioned the endo- 
crines as being possible regulators of the pressure. All the 
fluids of the body, normal and abnormal, are governed largely 
by the endocrines, especially the thyroid, the pituitary and 
the suprarenals. In underfunctioning of the thyroid, there is 
a tendency to excessive fluidity of tissue and watery accumu- 
lations everywhere. The interrelationship of all the endo- 
crines is very marked. The disturbance of the function of 
these glands often leads to disease of the eye. During the 
last ten or twelve years, Dr. J. S. Lankford, of San Antonio, 
and I have had some very remarkable results from organo- 
therapy in the treatment of diseases of the eye. During the 
last year, five cases of glaucoma have been relieved of all 
symptoms, and we believe permanently so. We generally 
employ pleuriglandular therapy, according to indications. We 
have consistently taken the position that there is a sub- 
Wassermann syphilitic state of the blood of great importance, 
and have used antisyphilitic treatment in conjunction with 
organotherapy when the deep reflexes were lost or when 
there seemed to be a defective cardiovascular system. Our 
opinion is that the explanation of the curative value of 
organotherapy in diseases of the eye is to be found in a study 
of embryology. Nearly all the structures of id come 
from the ectoderm, as seen at the period of e br four 
weeks, and so also with the skin. If thyroid tance will 
work miracles in myxedema, in which th is so much 
involved, why will it not serve in a simil; y in pathologic 
conditions of the eye, an organ that ae same origin in 


the embryo? 
Dr. Kaspar PIscHEL, San Fra Regarding Hambur- 


ger’s new remedies for glaugon inquired on my recent 
trip to Europe in the ophtha logic clinics of Germany and 
Austria about their exper es. The experiences in the 
clinics were not unifor1 We are still in the experimental 


stage. I believe that best thing to do regarding these 
remedies is to tr onscientiously, and in a few years 
we will know m NS out them. 

Dr. WILL X Crisp, Denver: I should like to be quite 
clear as AS, what lamp Dr. Lewis uses in this work. I 
think he doe*"hot specify that in the paper. I gather that it 
is an * ary carbon filament, but I should like to know 

MAS, strength used, the distance from the eye, and so on. 


MF. Park Lewis, Buffalo: I am glad that Dr. Green- 
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S emphasized the necessity of carefully watching for the 
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initial symptoms of glaucoma and not postponing prompt 
treatment for their relief. In order not to be misunderstood, 
I clearly stated that the method outlined in my paper is not 
a remedy which may safely be applied in simple glaucoma. 
The use of radiant energy for the conditions for which it is 
indicated is exceedingly valuable. Outside of these, I have 
not found that it reduces the tension in a glaucomatous eye. 
Its use has been confined to those conditions in which the 
exudate in a uveitis so obstructs the pathways of the lymph 
flow that the damming back causes increased tension. For 
this condition, I know of no remedy which equals it. Only 
last week I had an almost exact duplicate of the first case 
reported in this paper. A patient on whom I had performed 
a double operation for cataract twenty years ago appeared 
with one eye acutely inflamed as a result of uveitis, a- thick 
yellowish exudate nearly filling the pupil, and with marked 
increased tension. The pain and photophobia were intense. 
Under the use of radiant energy continued for an hour at a 
time the pain was quieted, the inflammation controlled, the 
exudate absorbed and the condition cured. Of the value of 
these heat-light rays under such conditions there does not 
seem to be any doubt whatever. Just how this is accom- 
plished and how deeply the rays penetrate are questions to 


. be answered by the physicist. Much of the work which has 


been done during the last few years has been confined to the 
short waves, those in the violet and ultraviolet part of the 
spectrum. It is only recently that we have realized. that the 
longer rays in the red and infra-red spectrums have ps 
e Ye. 
may 


great therapeutic value, and especially in diseases om 
The soft yellow light is by no means disagreeabl 

be looked at directly for a considerable length gf e with- 
out any irritation or ill effects following. IiNally prefer 
to have the light strike the eye NO NN through the 


closed lids. The question has been ask r. Crisp and 
by others as to the kind of light thy nploy. I believe 
that any of the lamps on the mar Mh a large spiral 
carbon filament giving off the regan infra-red rays would 
be satisfactory. The ones that ve employed especially 
are made on adjustable standarWY permitting the patient to 
sit with the light strikineC(Uthe face. I have found the 
“Thermo-lite” and the “A o Ray” quite satisfactory. In 
hospital work a lamp c he "Dialite" with a heavy core 
that gives a dull red N has also given good results. It is 
said that a greate ount of energy is liberated by this 
than by the othérs. have not found this to be true. I have 
also experiment with the ultraviolet rays in which the 
effect is wh different and with which great care must 
oed ey employed, but with the longer wavelengths of 
the re infra-red (and I have been told that about 90 
MANN Of this light is invisible), it can be used apparently 


XN ire safety. 
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Dr. Harry S. Grape, Chicago: Is it not possible that 
there is a slight misnomer occurring in the title of Dr. Lewis’ 
paper? It would seem as- though most of the cases were 
rather uveitis with secondary hypertension and not inflam- 
matory glaucoma per se. He states rather specifically that 
he was not able to obtain results in glaucomatous conditions. 
We have all had many cases of secondary glaucoma or sec- 
ondary hypertension, as it should be known, in which the 
hypertension is present without pain. We have also had 
many cases of uveitis in which there is a great deal of pain 
with a subnormal tension of the eyeball. Whether or not the 
pain in Dr. Lewis’ cases was due to the uveitis or to the 
hypertension is a question for discussion. If the pain were 
due to the uveitis, it stands to reason that it would be relieved 
simply and rapidly by the application of heat. If the pain 
were due to the hypertension, it is rather difficult to see how 
the application of heat would relieve pain from the increased 
intra-ocular pressure. It would seem that for the sake of 
clearness in the literature in the future, the cases should be 
analyzed more thoroughly in order that we may know whether 
we are dealing with a measure for the relief of pain from 
uveitis or the relief of pain from hypertension. 
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THE DIBBERENT- TYPES), OF." DEFECTS 
OB PLEBE. PEEED. OR. VISION 


HENNING RØNNE, M.D. 
COPENHAGEN, DENMARK 


Among the most frequent and characteristic types 
of defects of the field of vision is the so-called defect 
in the bundle of nerve fibers which arises as a conse- 
quence of the course of the nerve fibers across the 
retina. From the nasal half of the papilla they extend 
radially, whereas from the upper and lower edge they 
extend in large curves above and below the macula. 

The upper and lower bundles of nerve fibers meet in 
the temporal part of the retina. The horizontal 
meridian is a rectilinear “raphe” which from the macula 
extends quite out to the temporal meridian of the retina 
(fig. 1). If, now, such a bundle is injured, for 
example, at the edge of the papilla, a defect will appear 
corresponding to the whole section of the retin Aio 
is served by the respective bundle, and the dt@&ct will 
therefore have the form of the projection of Cr )undle 
on the visual field. 

An interruption at the nasal edge of tbe«Nsk will there- 
fore produce a radial, sector-shaped ER ho 294), 
the apex of which will lie in the NOE spot. Corre- 
spondingly an interruption at ubper edge of the 
papilla will produce a charSgterístic arched scotoma 
encircling the macula and inating in the temporal 
horizontal meridian (ng OF . If the defect is broader 
it will of course open á the periphery of the visual 
field, and the rectilin nit corresponding to the raphe 
which I have desty under the term “‘the nasal step” 
may then ap O ithin the range of many degrees 
(Dec 2 y. Cy r certain circumstances the connec- 
tion between tHe defect and the blind spot cannot be 
proved 6 such case the nasal step will be almost 
the onl(, yt also sufficient, proof that the defect of the 
NN eld has originated in a defect in the nerve 
j In such a case the nasal limit of the visual field 
S be noticed to have a vertical course toward the 


a 
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horizontal meridian and thereupon, so to say, make a 
step sideways and again continue its almost vertical 
course (fig. 2D). Such an isolated appearance of a 
nasal step will, of course, occur frequently when the 
lesion is not localized to the edge of the papilla but 
extends farther back into the visual nerve. This will 
be better understood by imagining the horizontal 
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meridian of tl AQSual field converted into a narrow 
wedge-shaped Dp reaching to the point of fixation. 
It will thtaAe seen that this gap, in which the nerve 
bundles @sminate, actually forms a part of the outer 
limit 6 visual field so that the macula, in this man- 
ner, in the edge of the visual field. Corresponding 
is the macula fibers lie in the visual nerve embedded 
SS the fibers of two quadrants of the field, which 
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are therefore separated by an anatomic interval. This 
makes it possible that the fibers of each quadrant of 
the retina may be injured separately and this consti- 
tutes the possibility of an isolated nasal step (fig. 3). 

If the whole bundle of nerves is only amblyopic the 
effect will, of course, be strongest where the function 
is physiologically smallest, and, as the bundle of nerves 
spreads most at the end of the bundle along the raphe, 
an absolute defect can appear in that part of the visual 


L, Le PARNA 


Figu oO 


field corresponding to i (yen when it is difficult to 
prove the defect near papilla. 

Defects in the (^) ndles of the kind here dis- 
cussed occur in om number of diseases, of which 
I shall tone Os aples of the most important. 

The acute &egtimscribed exudative retinochoroiditis 
described «itG@)liver and Norris’ handbook, is an acute 
inflamma of the choroid which destroys the retina 
lying e it and, therewith, also the layer of nerve 
fi hereby a great defect in the visual field occurs 
PAN aliy to the choroiditis. This defect in the 
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visual field is surprising, as it by no means corresponds 
to what should be expected after the ophthalmoscopic 
picture was first described by Harry Friedenwald of 
Baltimore, and it forms the most characteristic symptom 
of this otherwise very typical disease. The other well 
known symptoms are opacity of the vitreous body, 
descemetitis and spontaneous recovery, but with a 
tendency to local relapse. This tendency to a relapse 
partly causes groups of choroidal atrophies. 

Glaucoma is the disease with which there most fre- 
quently is an opportunity to observe defects of the bun- 
dles of nerves. The defects undoubtedly arise because 
the nerve fibers are overstretched into the wall of the 
glaucomatous excavation, and, for some anatomic 
reason or other, this first affects the fibers situated in 
the upper or lower wall of the excavation. Therefore 
the glaucomatous defect of the field almost always com- 
mences as a curved scotoma above or below the point 
of fixation, which gradually widens to a nasal defect 
ending in a nasal step. 

The defect in the visual field caused by glaucoma 
always has its origin in the wall of the excavation and is, 
therefore, always a defect of a bundle of nerves, but it 
often calls for an exact examination to prove it partly 
because the characteristically curved scotoma,Xan be 
very narrow, partly because the general, rklional 
movement of the test object causes the nag tep to be 
overlooked. The proving of both these << of defects 
calls for a circular movement of the ject. “At.the 
initial stage of glaucoma its defe Q often relative 
and are therefore more. easijx ved by Bjerrum's 
method (fig. 4) ; often a tes t of usual size may 
show the nasal step, and dyly a llar size of object 
will show the curved sco 

At further advanced-staes two defects of the nerve 
bundles will arise 1 d and downward, so that the 
visual field is split small central part and a larger 
temporal part, at the final stage one of these dis- 
appears, id, quently the temporal part remaining. 


With gl@ucpma, the type of visual field which I have 
describe xtremely common or even constant. But 
it MONS that we do not find it unless it 1s 
espe searched for and this is in fact easy to see. 


NN rched scotomas which lead to the blind spot are 


n not broader than the blind spot itself and there- 


NS they are even as easy to be overlooked as the blind 
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spot. How often should we find the disk scotoma by 
the usual testing of the field if we did not before have 
the knowledge of its position? The matter stands quite 
in the same way with the nasal step, the rectilinear limit 
of the field in the nasal meridian. By the usual 
meridional testing the object follows in those cases 
along the actual limit of the field and we get easily an 
accidental intermediate value. If the limitation line on 
the diagram is drawn from this intermediate value to 
the limit in the meridian above and below, an inclined 


line appears instead of ce and a typical field of 
vision with a nasal Y replaced by a field showing 
a nasal constriction ard or downward. To point 
out the narro Lots it is necessary that the test 
object be con&ugled circularly and the demonstration 
of the nagajestep requires a vertical testing. 

In fac frequency of the nerve bundle defects is 
too gr ith glaucoma that I should maintain that 
eveqNa3e of chronic glaucoma at a certain stage will 
S Vis type of field of vision. 
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NEURITIS OPTICA; ATROPHY OF THE 
VISUAL NERVE 


Although it would be natural to expect that in the 
diseases proper of the visual nerve we should find the 
range where the defects of the nerve bundles in the 
field reach their maximum of frequency, this is not 
at all the case. It is by no means rare to meet typical 
forms of the visual field, but in ‘general these diseases 


9,7 Oph : 
Fig s jd 
are too diffusely vt the field to permit the 


defects of the nerve lle to determine definitely the 
results of the exaypPieon. 
This is PN the case with tabetic atrophy, in 


which it is") exceptional to find a nasal step or a 
defect in iin with the blind spot. (fig. 5) shows 
a a sd positive observations, in the last of which 


it 1s e defect of the visual field but the preserved 


col ld (for red) which shows the form of the 


SS al bundle of nerve fibers. 
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VASCULAR DEFECTS 


As the course of the arteries in the retina is roughly 
the same as that of the nerve fibers, it is natural that 


deficiency in the visual field caused by an arterial occlu- 


sion will resemble a defect of a nerve bundle; and as 
an ischemia, above all, will affect the layer of nerve 
fibers, a vascular defect will for this reason be identical 
with a nerve bundle defect, as every bundle of nerve 
fibers which even for a short distance comes within the 
range of the infarct will be unable to function. The 
deficiency in the visual field will for this reason always 
be larger than the infarct. In most cases of branch 
embolism, therefore, vascular defect and nerve bundle 
defect will mean the same thing. 

In a single point there appears a characteristic dif- 
ference. As the cones in the upper half of the macula 
have their corresponding ganglion cells lying a good 
piece above the macula, owing to the Henley layer of 
fibers, an isolated embolism in the upper branch of the 
artery will destroy all the connections of the upper half 
of the macula with the visual nerve without, to the 
smallest degree, affecting the connections of the lower 
half. The vascular defect, therefore, extends right 
into the fixation point; but, notwithstanding this, the 
power of vision will often be fully norma The 
macula has been halved in the fullest sense of MOS rd; 
possibly the patient may state that he see&pnly the 
lower part of a letter of the line 6/6. VK[Nreal nerve 
bundle deficiency, almost always, a sme Y) reserved part 
remains around the fixation point, f, in a single 
case, the limit should pass the fi > point, the power 
of vision will always be considdkaj) y reduced (fig. 6). 

If occasionally total vindi is observed in a case 


of embolism of the central Art$ry, nothwithstanding the 


fact that a cilioretinal ry has ophthalmoscopically 
escaped the embolism, nas its reason in the circum- 
stance that the negy s from the cilioretinal neigh- 


borhood must pass ne ischemic part between the edge 
of the papill; the lamina cribrosa. 


CONDWEIONS RESULTING FROM ARRANGEMENT 


AX OF FIBERS 

reg that a semidecussation of the visual path 
NN iasm results in the appearance of the bitemporal 
NN homonymous hemianopia in the visual field has for 


EN 
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many years been known in general medicine. I shall 
here put forth more special conditions in which the 
arrangement of the fibers in the visual path gives rise 
to special types of the visual field with practical 
diagnostic importance. 

]t is known with certainty that the crossed macula 
fibers form the rearmost angle in the chiasm. This 
makes it possible for an ailment that affects the chiasm 
from its rearmost angle to begin with a bitemporal 
central scotoma. This is fully in accordance with the 


y 
O ALi lr. 22777. 16/2 ttie) 


clinical observation the bitemporal central sco- 
toma is a frequa itfal symptom of tumor of the 


hypophysis. 

When he Q a suspicion of a tumor of the 
hypophysis, Mig therefore not sufficient to examine the 
temporatjGayjphery of the visual field. A special exami- 
nation e emporal scotoma will be required, in par- 
ticylyMBecause there are few subjective symptoms, 


SS deficiency is covered by the nasal halves of the 
WS 
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l field. 
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Only apparently related to this 1s the onesided tem- 
poral central scotoma. This infrequently observed form 
of scotoma has received from Traquair its characteristic 1 
name “junction scotoma” because its origin must be l 
looked for in a focus at the junction of the visual nerve 
at the chiasm; that is to say, in one of the forward 
corners of the chiasm (fig. 7 A). This is in near 
relation to and can even also pass over into the much 
more important three-quadrant scotoma (fig. 7 B) with | 
which it has in common that a scotomatic type is gen- | 
erally not diagnosed unless an effort is made to ascer- | 
tain its form; it is often taken to be a common central 
scotoma of the optic type. The visual acuity may serve | 
to call attention to the circumstance that a chiasm- | 
scotoma may be suspected, as naturally it most fre- | 
quently will be better at a three-quadrant scotoma than | 


Figure 7 | 


| with the ordinary central scotoma xO, events, the 

share of the one quadrant in (Rei point is to 
| some extent preserved. 

This form of scotoma he Seen specially studied by 

Traquair. It is talado one of the nasal quad- 

rants of the visual field @Ppjecting like a peninsula into | 

l the otherwise circular eo always with rectilinear | 

outlines, in both tl l and the horizontal meridian. | 

That the rectili NI ertical part of the outline is a | 

hemianopic migon is at once clear. The horizontal 

part of the C is an expression of the fact that the | 

retinal guegdrant division of the uncrossed bundle of Je I 

nerve flew which in the visual nerve caused the nasal 

step ot dissolved in the chiasm. 
t the latter really is the case is evident from the | 
ination of the visual field in cases of diseases of 
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the chiasm as they have chiefly been performed by 
Rénne and Traquair whereby it has been found that it 
is possible to trace the arrangement of the retinal nerve 
fibers both in the crossed and in the uncrossed bundle 
through the form of the limits of the visual field. This 
is illustrated by figure 8, of which the latter shows a 
case with a regularly preserved nasal quadrant of the 
field with exactly rectilinear horizontal limitation, a 
curved deficiency proceeding from the blind spot, which 
is discontinued .exactly in the vertical meridian. Cor- 


responding visual fiel fe found in great number by 
Traquair. The S ld is affected also in a quite 


different manner details in the arrangement of the 
system of fipert the chiasm. It has been shown by 
Josefson Rody Traquair (1910) and Cushing and 
Walker (€915) that tumors of the hypophysis, during 
their yraWYh, affect the quadrants of the visual field in 

rind order; namely, upper temporal, lower 


a QN 
NS ral. lower nasal and, lastly, upper nasal quadrant 


C 


he field. Of this order, the upper nasal quadrant 
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most constantly remains the longest. This must be an 
expression for the order in which the tumor reaches the 
different systems of fibers in the chiasm, and the regu- 
larity is there based on a cooperation between the inner 
anatomy of the chiasm and the uniform growth of the 
tumor of the hypophysis. 

Behind the semidecussation we meet the homonymous 
hemianopia in cases of path interruption in the optical 
tract. The only pure visual field symptom that charac- 
terizes the hemianopias of the tract as such is, in my 
opinion, the incomplete congruence of the partial 
hemianopic defects. Of course, the incomplete con- 
gruence of the hemianopic defects can be due to faults 
in the examination and fatigue of the patient. As such 
faults may be of very considerable size, the diagnostic 
importance of the incongruence in the form of the 
visual field defects must be judged with some careful- 
ness. Therefore the diagnosis hemianopia of the optic 
tract receives special support when the central visual 
power is found to be reduced. As the crossed macula 
bundle lies in the rear angle of the chiasm, a passing 
over of the disease to one of the rear corners of the 
chiasm will first appear as a reduced visual power of 
the eye on the same side, or often of both eyes. 

We have seen that the characteristic arrangemerX of 
the retinal nerve fibers may still be proved in th Non 
by the form of the defects in the visual field 1 n the 
nasal and in the temporal half. But as s from 
corresponding retinal points meet in the gg&p¥al lobe, at 
least one of the systems of fibers AS two retinal 
halves must be rearranged, as the SH halves have a 
common architectonic yr occipital lobe. 
Our purely anatomic knowled¢ the architecture of 
the optic radiations is very NI, but in my opinion 
the examination of the Me 1aMMeld is a sufficiently dis- 
tinct answer to this an; Qjic question. It is a daily 
clinical experience Siro not frequently meet homon- 
ymous quadrant pia with an oblique limit 
line and, not so ra e we id that the limit line exactly 
follows the h al meridian, so that the division of 
the cin most mathematical. This could hardly 


be the ca: he limit were determined by an accidental 
[imitatio consequence of a softening of the brain. 
It sg gical to assume that there must exist a cer- 


ta ¿> Nvo graphi anatomic condition as cause for the 
ney of the quadrant hemianopia. But in this case 
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there surely cannot exist other possibilities than that the 
retinal quadrant division of the uncrossed bundle may 
be preserved in the occipital lobe so that the nerve 
fibers of the crossed bundle have rearranged themselves 
according to the uncrossed bundle. ` 

Such an extensive rearrangement of the greater half 
of the fibers of the visual nerve can hardly take place 
without leaving microscopically visible traces in so regu- 
lar a system as the visual path, and we actually find ana- 
tomic conditions which, quite naturally, may be 
explained in this manner. We know that the uncrossed 
bundle has, in the chiasm, a regularly closed course from 
the visual nerve to the optical tract on the same side; 
the crossed bundle dissolves, therewith forming an 
enormous loop by some of the fibers from the right 
opticus, on their way to the left tract, first passing over 
in the root of the left opticus, w hile others follow the 
opposite route to the right tract, from which, through 
the rear chiasm angle, they reach the left tract. This 
very complicated course of the fibers in the chiasm, 
which for many years even caused dispute whether 
there altogether existed a half crossing in the chiasm, 
in reality arises exclusively from the crossed bundle. 
This in other ways incomprehensible and apparently 
unnecessary circuitous route appears in a differe light 
when considered in connection with the pose that 
the architecture of the crossed bundle shall@y is point 
be completely rearranged. 

In the retina the quadrant divisio he fiber sys- 
tem is determined thereby, the ma bers are inter- 
posed between the fiber masse Qu upper and the 
lower quadrant, and if this ae ment is presented 
throughout the whole of thre?faining visual path, the 
consequence is that also O < occipital lobe it is the 
intermediary position 3, do fibers which renders 
the exact quadrant h opia possible. It is true that 
we have no direct Men knowledge of the place of 
the macula ANS ae optic radiations, but there 1s no 
place which NT could be more probable than 
this one du particular, it is known with certainty 
that the fi:bef coming from the upper half of the retina 
lie abortAhose Don the lower half below, in the radia- 
tions. cordingly, the macula fibers should form an 
NE interval between the fibers of the two quad- 
SN of the visual field. 
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If this consideration is correct, it will entail the clini- 
cally important consequence that a quadrant hemi- 
anopia in the closest meaning of the word, with a sharp 
and accurately rectilinear limitation of the partial defect, 
can arise only through a lesion of the radiation, but not 
by a merely cortical lesion. This rule has already been 
proclaimed on a purely empiric basis by Gordon Holmes, 
on the basis of a large number of observations during 


the World War. 


While, notwithstandi l, our knowledge of hemi- 
anopia due to the radiations is comparatively 
small, we know f ter the consequences of soften- 


ings in the Mas ater proper in the cortex. In par- 
ticular, D enschen's numerous researches, the 
projection gf visual field on the cortex of the brain 
is know urately. This center covers both lips of 


the cal e fissure; the upper half of the visual 

field lower half of the retina) has its place in 

NS er lip of the carcarine, the lower half of the 
EN 
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visual field, in the upper lip of the calcarine, whereas 
the center of the macula lies exactly in the pole of the 
occipital lobe, where it extends a short distance over to 
the convex side of the brain. I shall only mention 
Willbrand’s observations which, clearer than any other 
case, show where, on the cortex, to look for the macula 
center. 

A woman, in a fall, was injured by a screw, 13 mm. 
long, which was driven so far into the left side of the 
back of her head, penetrating the skull, that it had to 
be pulled out with a pair of tongs. As a sign that it 
* had injured the cortex in the point of the occipital lobe, 
a permanent hemianopic scotoma was observed imme- 
diately below the fixation point. 

Fig. 9 shows two visual fields in consequence of cor- 
tical softening; the one shows one of the rare 
hemianopic scotomas which are easily overlooked 
because the visual power is normal and the visual 
periphery free; it is really only the hemianopic dis- 
turbance of the reading which will lead to the correct 
diagnosis of the case. 

The other illustration shows a quite irregular but 
strictly congruent hemianopic defect. As the color 
limits indicate, there exists a quite sharp limit between 
the visual field lost and that retained, which\o my 
opinion, is a sign of the purely cortical char € f the 
condition. The same case showed also annoy i circum- 
stance which pointed to the cortex as ho of the 
condition; namely, phosphenes allucinations 
restricted to the defective parts KN Q visual field. 
These were undoubtedly due oral irritations 
from the destroyed visual ae, hich were sent: to 
the higher psy chic CO 
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AS METHODS BOR THB -INIRAGAP- 
SULAR AND EXTRACAPSULAR 
REMOVAL -OF CATARACT 


FREDERICK O. SCHWARTZ, M.D. 
ST. LOUIS 


A desire to accomplish the removal of an opaque lens, in a 
manner devoid of unnecessary manipulation of ocular tissues, 
led me some months ago to devise a new instrument for this 
purpose. 

As is well known, in most operations for cataract by the 
extracapsular method, the nucleus is first to present, and is 
followed by whatever cortex we may be fortunate enough to 
recover through the process of stroking the anterior corneal 
surface, by flushing the anterior chamber, by grasping the 
capsule with forceps, or by the introduction of a spoon or 
spatula within the anterior chamber. Thick postoperative 
membranes are very frequent. We are equally aware of the 
fact that intracapsular extraction, although ideal, has been 
regarded as a dangerous procedure. 

Originally designed to include as much of the 1 QM 
content as possible in one sweep over the cornea, not XS was 
this purpose fulfilled, but in each instance this iunt 
brought out the nucleus, the cortex, and the Qs pos- 
terior capsule of the lens. 

Briefly, this instrument embodies featur Qi tend to 
eliminate the faults of usual practices. nsists of a piece 
of rigid metal 2 mm. wide and 1 CY <, curved on the 
flat in an arc of 95 degrees whose(gac is 1 cm. Pressure 
is widely distributed through th rge arc and is greatly 
emphasized at a point opposite th nter of incision. In the 
middle of the arc and at its e pressure point, a raised 
or humped portion is place ach of the flattened surfaces, 
and slopes toward the o> the curve. It is on section 
1.5 mm. thick rheol INY iddle, and prevents the lens slip- 
ping underneath thg*WNtrument and is necessary to assist 
in rupture of "Qs ligament. By placing such an 
enlargement on 1 side, the instrument may be used in 
either hand, ey end of the arc is fixed on a shank 4 cm. in 
length, whi +4 turn is attached to a handle. 

This n and its dimensions were decided on after 
several kcónstruction drawings were made, and they have 

AX: practicability because no change has been neces- 


pr. NN 
SUN ren in the first model made from the final design. 
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Fig. 1.—Delivery of lens in capsule with lens expression hook. Curved 
line A — B shows original position of hook before pressure upward is 
made. 


Fig. 2.—Phanton drawing showing original position S expression 
hook relative to anterior ocular structures, just before ery is begun: 


NS) 
Ores drawing showing intracapsular delivery: H, lens hook; 


ANE ion; C, ciliary body; L, lens; Z, zonula; S, spatula; M, limiting 
d rane. 
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The method of operation wherein the new instrument is 
used simplifies the extracapsular method and makes the intra- 
capsular operation safe and practical. The technic . for 
delivery of the lens with its capsule intact, by means of the 
lens expression hook, follows: 

The corneal incision must be ample to permit the passage 
of the lens without undue restrictions, and the usual iridec- 
tomy should be fairly broad. The lips of the corneal wound 
are separated by a spatula or other instrument to prepare for 
the expulsion of the lens. The surgeon now takes the instru- 
ment, hoding it as he would a pencil, and stands to the right 
or left side and behind the patient's head. It is placed in con- 
tact with the conjunctiva, its concave edge 4 mm. beyond the 
inferior point of the corneoscleral margin. Gentle pressure 
is made from that point toward and against the lens border 
(much as in ordinary delivery), in a plane parallel with the 
iris. At this point resistance will be met. It is caused by the 
taut zonula just before rupture of that ligament takes place, 
and may be overcome by continued pressure and slight rapid 
oscillation, laterally, of the hook. Slipping over the anterior 
corneal surface must be avoided, and continued pressure 
toward the incision must be maintained. 

At this junction the lens should make its appearance within 
the lips of the wound and may be easily expressed without 
much further effort. The operator will find the capsule intact. 

From this point the surgeon follows his own method for 
completion of the operation, toilet of the wound, dressings to 


be applied, and after-treatment. 

Should extracapsular delivery be desirable, either a 
choice or as the result of inability to deliver the 1 ith 
the capsule undisturbed, it may be accomplished ing a 
capsulotomy and then continuing as heretofore qe 

The fact that the lens is brought out wigeNts capsule, 
whether preceded by capsulotomy or not, elit s that most 
difficult decision for the surgeon, whether 1411 or shall not 


do an intracapsular extraction. 
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REPORT OF COMMITTEE ON THE 
KNAPP TESTIMONIAL FUND 


To the Members of the Section on Ophthalmology of the 
American Medical Association: 


The committee desires to repeat what has been said in for- 
mer years, that the real purposes of the Knapp Testimonial 
Fund are to promote and sustain, wholly, or partially, activities 
and enterprises directly connected with the welfare of the sec- 
tion, and more especially to encourage and aid scientific work 
in the field of ophthalmology. Therefore every person identi- 
fied with this section is urged to become an annual contributor 
to the fund. To each person contributing five dollars or more 
to the fund, a bound copy of the Transactions of the Section 
for the current year will be sent gratuitously. 

During the years 1924, 1925 and 1926 some original research 
work in connection with the value of the roentgen ray and 
radium in ophthalmic work, largely sponsored by the com- 
mittee, was completed, and the results were reported to the 
section at the Dallas session. The committee desires to 
announce that any other research work deserving financial 
assistance from the fund will be given due consideration on 


application. 
For the year 1926, the contributors and the amoo oi their 


subscriptions are as follows: XO 
Contributors to Knapp Testimonial 1926 

Abelen jm. UE. Chicagos Vian roses teres QE MITT $ 5.00 
Adler, Francis H., Philadelphia, Pa........ Q IBI AE Reavers 5.00 
Alling, Arthur N., New Haven, Conn...... NS Xo eere xe 5.00 
Appleman. E: ES Phisadelphbsa; Par iodo corola ee e uti ee 5.00 
Arnold, F. J., Burlington, Vt........, Q REED AN MID LES 5.00 
Batter bah, Philadelphia; Pasa. o oret vane Ss 5.00 
Bahn, Charles A., New Orleans, K E rin A Fans totins 255 e AT 5.00 
Bailey, AW Cedar- Rapids Ia 98.955 an ea UE S 5.00 
Bailey, Jona El. Brooklyn; IN Yo; Ned e ai e a do lune a ties sco heroe elo 5.00 
Baldwin H ES Danville; moll. venue meleste etel m eem ers 5.00 
«Balls MoxV. Warren Pa. 4 NC iw ie ake! coals eaS ol ele auto eia o oa aio aL 5.00 
Barek Carb St^ $ bouts; O, CI suus VE eet erst In s eor sro es PIS TY 0 10.00 
Barkan, Hans, San Fr Calo sd aparto la Saa Capo ENS 5.00 
Bane, William C., A rt eS A AA 5.00 
Bates, W. H., Ne Cty ee a O O scala cerea tee OSA 10.00 
Beach, S. Judd d Me, pe Ner MELLE scr o, 5.00 
Bedell, Arth PLAN Days «NE Nip oe. caerle ica 10.00 
Beem, Jone Ñ, 1cagos Ho eo aude ea eate er v Toto eror EMOS 5.00 
’ Behan, J. L., akym Ni A E O O Di 5.00 
Benedigt, Fa Rochester MIn e eie is sare Ges oly tetas Mesue RE SS d 5.00 
Berens, ad; Ir News OERA City. O etn DO erra 10.00 
Best, "Providence; Rar laa cloro eto exe sis eto cio Eai ria] 5.00 
Bl ward. Balon AHD, Cali ene TTE sie salia olaa de 5.00 
HES civilie, Denver: 1010. 6 eis iu rese A TR 10.00 
LTV icy Vilas LEE DUTE Pa. p euseecno secs eoe ces O PE ee hes 5.00 
ce; Bupgene M, New Haven; Conn......... rr 20's ree rure 5.00 
NN ledsce Ra Wi Covington yas. cbe ense ums eee siia eius erret 5.00 
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Clapp, C. A., Baltimore, Md 
Cogan, J. E., Cleveland, Ohio 


Davis: cA: Edwards New. York Cien. dE RU ne ee 5.00: 
Davis; Rrederick Av; Madison Wisse neat aio ara ee 5.00 
Dean waltred,; Grand Rapids,“ Michi 335. C SOS DUREE ER ee 5.00 
Deam p. Wie Council: Blais: lowasse acs a E eee 5.00 
Dennis DN Le Par ve PA Re eae 5.00 
Derby; George S: Boston; Masses toos Oe ae ee ee 00 
Dickson eI eae Portland Oro tcd. Sc ee eae 00 
Dolman, Percival, San «Francisco, Califs;).... isos, 10900 
Donovan kA D uttes: Monts visse an oc dn ea Nen m XO 10.00 
Duane Alexander: New. York dGity- 9 Nn a EA Q) 10.00 
Dudley, William H., Los Angeles, Calif................ 5.00 
Dutrow HEY eDayton Ohio sod ott neat SUE ENCORE. 5.00 
Edwards, Frank A., Los Angeles, Calif...........! Q PER SAIA 5.00 
Edwards, Ju Ci Berkeley. CA ae open ee XY S edle E ED, 5.00 
Ellett, E. C., Memphis, Tenn..............., Q edes pH opi 10.00 
Barrel DERE toa NS OV e tee s e es Q BS CE us wie SO Ua 5.00 
ExtZgerald; J- Pa3sGhicagos 123-55 a ni IRE MM 5.00 
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Forgrave, L. R., St. Joseph, Mo..... Q iUe ze Coque Ex e o e 5.00 
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Stevenson: DW Akron, Ohios «ee Ue ers iaa ratos are Aia e peo le 5.00 
Süllson;* I Seattle; Wash v DOR ect de SUE ISP CUENCA sinha, d M es ie 5.00 
Stiteler, C. Chester; Parita loreto des ota Catala Te eee ee iae a nS egenum 5.00 
Streit; "A. Ja Marlin Texaso. see s ea toreo ee erem OE rima els 5.00 
Ntueber, UEG kama; TOHON Hon ete ye aii aio a iR leto ta ke pat lols ipid» 5.00 
Siken George Ba Chicago wll eh sev resets we texte nime ete mele a 5.00 
suleman;«Erank MG Troy; NGOOY la ea Eesti scu ese a) ahaha deal seo Aaile 5.00 
Sweet. Robert B, Long Beach; Calles se ale Geta IL SPINE E P 5.00 
Tarun Willian Baltimore. MdSS Noe okra ES SR alae NN terea 5.00 
Waylon, Lewisctl. Wilkes:Barre; Pas Anae ara iai etes gor eost adesnte sess 10.00 
"lhigpen; O 2A. Montgometyo "Ala sees Ee LI ELS LISTE UU elotes o 5.00 
Thomas Bo palo Alo Calls PEOR oeste lo HANE MENO oy ipo a atone 5.00 
AX homasson; A a New. SY Or Gi1ty es s SA Tre ie sabes 5.00 
“Thomson, Edgar Sis Ne wae Of koa Gitysi s eis ede iet teen sya lalo paca ias 5.00 
Thorpe, Harvey; Pittsburgh; t Pas ere etsi cnet e ue M e Exa ASS jes 5.00 
SNS. Louisa BovoBoston; NL ASS vr pen eiiis ere HIST deem SI s 5.00 
Dyson ELSE News VOR ICI s ion iis e ace leen ret states a wie En EROR d IPS sre oio 10.00 
Mail Derrick: Eo: Cinotbtati; c ODIO wre ade Gs lara ley eremo a alas 10.00 
Van Benschoten; G. Wo Providebcey Iw Leane sde es doe iso toin cs eroe 5.00 
Verhoek Ei bis Boston. Massimo esee at viver ei Tot lou Era EL SUR ERR ote 10.00 
Neta oo -Mattoon, «Ell Pao reete fi is aie ce NER Eos ate ote Ute e Ee sarin Ade 10.00 
Walker vA Ws RiversidesvGalilf.r even Eve EE e 530255200 
Walker: CUE Denver Colos estad MSS NIRE erede oer S 1:59:00 
Walter, Will, Evanston, Ill....... sonet NN: $00 
Watkins, Edward D., Memphis, Tenn..........-.-... eU E ART 5.00 
Weaver, Elizabeth M., Akron ONO e Doe RD tru ANA... 5.00 
Weed, Harry M., Buffalo, JN DAI ZEN E E m DE 5.00 
Weeks, John E., "New York CAB relee Sie A A SA EE YI TE 20.00 
Weiss, Louis, Newark, INA e: AEE RI E OE, CANES ME EE EN 5.00 
Weisser, Edward A., Pittsburgh, Passo SRA e c tl IOS OE 5.00 
Wells, David W., Boston, MASSUS Eden NÉS NN ts deste CIO 5.00 
Wescott) Cassius Ð- Chicago; li NM ateo sie th ole 5.00 
Wescott, Virgil, Chicago, TH SE aids ¿O > O o 5.00 
Wheeler, EEM New York City eens SNB coe sie O SOT 10.00 
White Joseph Acs ¡Richmond Vidic. Mee cine RIEN che lata la Nevers s 5.00 
Wiener, M., St. Louis, "Miis Voc A A E isusmatececette 10.00 
Wilder, William H., Chreata t TERS E 9i te ete ota aed enc rone 10.00 
Williams, M. M., Scranton, Pa ON NE p ATARI E LIRE PUR 5.00 
Williams, T. J., Evanston, RA BRI RL IA 10.00 
Wilmer: W.Lh, BaltimorcepNVNM. ali aide iaa rre S mrs. 10.00 
Wilson, M. Bryed, Nu dard recede odora es Inda eie ie eee tea Vado eds 5.00 
Wolfner, Henry L., Aio tie: er. epe te NU qv anaes OO ORIO 5.00 
¡Wood Casei As GRIME. LH. us ers rectores aretes Y mm rie ied 10.00 
Woodruff, F. E., S EE Nasi Soma pA GREC e LU c RT 5.00 
Woods, Alan Cu I Ore. e a r a STE NON No 5.00 
"Woods, Hiram B (ops NO a O NS UNEN AOS 5.00 
Wurdemann, : Seattle a Wash des. load Retos liste s Re AN Ee 10.00 
A News Havers Conn rana DUET RU AUS sr Ma de 5.00 
Zentm N William, Philadelphia.* 


. Zentmayer's contribution was received after the foregoing report 


> 
SS rtified; it will be included in the report for 1927. , 
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The status of the fund for the year 1926 is as follows: 


RECEIPTS 
Ly Subscription dti$ SiO Oeste RE er a Mrd e ents RENS I $ 8.00 
LFS DSCLIDELOTI at MOD 25s ductos Eur li Ce ae e ES E e 20.00 
Stcsubseriphondscat SiG Os E E02 1 DER DEI SO e 510.00 
24 subscriptions; at po OO gestern oed. ee aa ORAN R ERES 1,205.00 
Interest s osse eu mU ere Gis TESTE i a e ee N A O 541,32 
Surplus from Edward Jackson Memorial Volume............. 271.98 
$ 2,556.30 
Balance frome Jans 1,719265. caters ese ald ATE pe oe LEE A ES sive RESTE DIS 7,464.09 
Totale A een ie O cU ES e $10.020.39 
DISBURSEMENTS 

Printing n e. reis MEM UMS co Nils BUR P NEN ER an Gout UE O AER LET $ 45.55 
Müulteraphimng; addressing) tetona ia des Eo date Oh AS Mele 67.30 
Clerical work; postage and incidentals4i. veesi dee eo eoe 176.90 
American Medical Association (Transactions)................. 438.00 
Secretary of the Section, William C. Finnoff................. 122.43 
Loura A ane (restarch work) eus celso les eI Lee dee 108.83 
959.01 

Balance on Jan. 1, 1927, in securities approved by the First 
National Bank ($7,800) and cash in bank ($1,261.38)...... 9,061.38 
Rotate i. eo rie b ease at Msn espace ental turrets SEEN T IN S NUR. $10,020.39 


To whom it may concern: 
I hereby certify that the balance to the credit of the Knapp Testimonial 
Fund of the American Medical Association, as shown by our books at 
the close of business, Dec. 31, 1926, is $1,261.38. 
I have examined the securities in the hands of the Treasurer of the 
said fund, and find such securities to be all of high class and at par 
value totaling $7,800. : 


Very truly yours, 
J. R. McCurLrocH, Vice-President: 


First National Bank of Fort Wayne, Ind. AN 
Respectfully submitted. 
Knapp TESTIMONIAL Funn Com E, 


Albert E. Bulson, Jr., M.D., asurer. 


; Jg 
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REPORT OF THE ADVISORY COMMIT- 
TER ON - ERACHOMA AMONG 
THE INDIANS 


Since the last report, made to the House of Delegates in 
Dallas in 1926, your committee has had the opportunity of 
making some personal observations in regard to trachoma among 
Indians in different localities. 

Last spring at the invitation of the National Committee for 
the Prevention of Blindness, Dr. Wilder in company with 
Dr. B. F. Royer, medical director of the National Committee, 
Dr. Holloway of Philadelphia, and Dr. Yudkin of New Haven, 
visited several of the reservations, schools and hospitals of the 
Indians in Oklahoma, particularly those near Lawton, Fort Sill, 
Anadarko and Pawhuska. 

Last autumn, two other members of your committee, 
Dr. W. C. Posey and Dr. F. I. Proctor, visited and inspected 
some of the most important Indian schools and hospitals at 
Albuquerque, N. M., Fort Defiance, Ariz., and Riverside, Calif. 
They also visited a number of Indian villages, such as Santa 
Clara, Laquana and Acoma in New Mexico. 

In these tours we had the cordial assistance of the (Secretary 
of the Interior, Dr. Hubert Work, and the Copr pne of 
Indian Affairs, Mr. John H. Burke, who instru tl 
intendents, agents and others to give us all necedgy aid. 


super- 
From what was seen, we got the impressi at trachoma is 
not as widespread nor as severe in chara mong the Indians 


of Oklahoma as we expected to find xS ging from reports 
and accounts that had been rea O may be due to the 
improved physical conditions y ng and sanitation that 
have been brought about by t rtment. 

However, among the Nav A ard other Indians of Arizona. 
and New Mexico the diseas much more prevalent and more 


severe. Here different itions of life obtain. The majority 
live in. cabins that ventilated and unhygienic. Many 


g dust of the desert, which would aggra- 


exposed to the NN 
vate any ey y e that might be present. 
(y 


. of them live a ANS) epherd’s life, very primitive, and are 


It is est that 25 per cent or more of the Navajos and 
Pueblo tribes4nhabiting this region have trachoma, which was 


seen ^ Gpstages and degrees of severity by the members of our 


com 


: years ago the government made the education of Indian 
SQ ren obligatory, and, when attendance at some day school 


NS: impossible, required residence in one of the Indian boarding 
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schools. There are many such in the various Indian reserva- 
tions, and our committee has visited a number of them, viz.: 
Fort Sill and Riverside schools near Lawton, Okla., and those 
at Albuquerque, N. M., Fort Defiance, Ariz., and Riverside, 
Calif. 

From our observations, these schools are well equipped and 
well maintained. They are sanitary and clean, and every effort 
is made to prevent the outbreak or spread of disease. However, 
there are many cases of trachoma among the pupils and there 
can be no doubt that many children who were well when enter- 
ing the school contract the disease while in residence. 

The decision of the government to convert the school at Fort 
Defiance into a.trachoma hospital school, transferring all chil- 
dren with well eyes to other schools where there is no trachoma 
and filling their places with children affected with trachoma, is 
much to be commended. Afflicted children will be kept in this 
school until cured and no longer capable of infecting others. 
At the same time they will receive as much educational and 
vocational training as the condition of their eyes allows. 

This plan was put in operation, Jan. 1, 1927, and it is under- 
stood that it will be extended to other reservations if it is 
productive of expected good results at Fort Defiance. 

As attendance at school is obligatory on the Indian children, 
the importance of this step cannot be overestimated, and the 
government is to be commended for its action. 

Improved sanitation in living conditions and better habits of 
personal hygiene will do much to stamp out the disease. , In 
the course of time, as successive classes of Indians are gxaWu- 
ated from the schools where they receive instruction Ke 3 
the manner of living of the Indians will be improved 
ditions favoring the spread of trachoma will disa 

In the meantime much can be done to educate th&aWult Indian, 
and we would recommend the extension XN community 
center idea at schools and trading posts, wing the plan 
already adopted by the government, the Indian may 
receive instruction in personal ee his own language, 
preferably by graduates of the IndiaMschools or by Indian girls 
who have been trained as nurses. O 

Such persons or others infegested in the work could be 
engaged as field workers w, W properly trained, would not 
only discover new or re r cases and send them to the 
Kl in the.after or home treatment 


hospitals, but would S 
presented by r3 The missionary work that such field 


con- 


workers could dofin way of teaching simple hygiene would 
be invaluable. vere impressed with the truth of this by 
the results w w of the efforts of a devoted field worker near 
Anadarko, 


The Siaians of the Indian Medical Service whom we met 
NN e devoted and skilful. For the most part, their 
tr it of the disease is in our opinion wise and conservative. 
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Some time ago the government appointed three physicians 
of the Indian Medical Service to travel over the field and 
“clean up” the disease. We doubt the efficacy of such a cam- 
paign, for trachoma is a disease that demands continuous after- 
treatment and cannot be cured by one radical treatment, 
operative or otherwise. We would rather recommend the 
establishment of more special trachoma hospitals, better equipped 
but similar to that which the Indian Department has established 
at Albuquerque, where affected Indians who cannot be cared 
for in the schools may receive treatment. 

We think the government has shown wisdom in securing the 
cooperation of Public Health officers to supervise the work 
of the Indian Medical Department, and also is to be commended 
for carrying on pathologic and bacteriologic studies to deter- 
mine, if possible, the cause of trachoma. 

ARNOLD KNAPP, 

F. I. PROCTOR, 

W. CAMPBELL Posey, 

WiLLIam H. Wiper, Chairman. 


_ this committee be authorized to confer with indivi 


REPORT OF. COMMITTEE ON 
OPTOMETRY 


By action of the other associations represented in this 
committee, the American Ophthalmological Society and the 
American Academy of Ophthalmology and Oto-Laryngology, 
and by action of the officers of this section, the committee 
was increased to nine members. It was originally supposed 
to have one representative from each of those organizations. 
The general field of work has been looked over and con- 
sidered in general discussion, and it has become evident that 
much may properly claim the attention of the committee and, 
through it, of the organizations represented in it. We there- 
fore recommend that the name of the committee be changed 
to the American Committee on Optics and Visual Physiology, 
that it be constituted as a permanent committee by electing 
from each of the associations, the Section of Ophthalmology 
of the American Medical Association, the American Oph- 
thalmological Society and the American Academy of Ophthal- 
mology and Oto-Laryngology, three members to be chosen in 
the same way as their respective presiding officers, to serve 
one for one year, one for two years, and one for three years, 
and thereafter one each year to serve for three years (that 
is simply the plan that is already in operation with refe e 
to the American Board for Ophthalmic Examinatio: uu t 

and 
ch of 
its labors 
ortant and 


bodies interested in its work and annually submi 
the associations that have formed it, the results 
and of such recommendations as it may de 


roper for their consideration. 
prop XRD JACKSON. 


The Year Book has been carried Qu he past through 
the generosity of Dr. Jackson an Crisp. They have 
borne the burden of the Var EN k, mental, moral and 
financial, to such a point that they eve about exhausted their 
possibilities in that respect Qjnless the ophthalmological 
profession of the United Sm to the rescue, the Year 
Book will be spoken o Y st and not a future. 

What must be don A n the first place, there must be 
established the a alue of the Year Book, how much it 
is used and e each one evaluates it. To that end a 


questionnaire i prepared that will be sent out during 
the course Mo summer, asking the personal opinion of 
every me as to the value of the Year Book, as to how 
much jh it, and what it is worth to him. On the basis 


NN rocedure of the committee will have to depend. 


to terms of A B C, it is a question of money purely 
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and simply. To carry the Year Book requires an annual 
expenditure at present and for the immediate future of about 
$10,000. It is not fair to ask Dr. Jackson and Dr. Crisp and 
the American Journal of Ophthalmology to contribute that 
sum to the welfare of American ophthalmology. This sum 
must come from the men who derive the benefit of the Year 
Book. 

In order to perpetuate the Year Book, a permanent endow- 
ment seems to be the most feasible scheme. A permanent 
endowment of $10,000 a year means a capital of approximately 
$200,000. Whether the ophthalmological profession of the 
United States is willing to contribute that much or not 
remains to be seen. It is extremely probable that a portion 
of that sum will be pledged by the ophthalmologists and that 
with those pledges in hand the committee can interest outside 
capital sufficiently to make up the required amount. If that 
can be done, the Year Book will be carried on. If that can- 
not be done, the Year Book will die within the course of 
twelve months. Therefore, it is necessary that immediate 
action be undertaken. The immediate action that the mem- 
bers of this section as individuals and not as a section can 
do is to sign the questionnaire and to express a willingness 
in this questionnaire to contribute as heavily. as their con- 
sciences will allow them. The questionnaire is not a pledge 
card; the questionnaire is merely for the information of the 
Year Book management and the committee as to the future 
course that can be pursued. That is well to work for the 
future, but that will take a matter of several years before a 
sufficiently large permanent endowment can be egtablished, 
and during the course of those several years th ar Book 
will lapse unless we all contribute personall So carry on 
under the existing circumstances, if we bap 000 a year 
for the next three years, the continuity off4h& Year Book can 
be assured. 

I am sure there must, be 100 PEN of this section and 
of the academy and of the itan Ophthalmological 


Society who would be willing INyibute $50 a year apiece 
for the next three years to igs he continuity of the Year 
300k until the permanent e wment fund can be raised. 


Harry S. GRADLE. 


REPORT OF THB: PATHOLOGICAL 
COMMITTEE ; i 


During the past year the work of this committee has con- 
tinued along the lines previously laid down. Through the Il 
industry of Major Callender, curator of the Army Medical Il 
Museum, an excellent collection of specimens, slides, photo- ll 
graphs, etc., related to the pathology of the eye is gradually Ill 
being built up, and it is hoped that this collection will in time 
be available not only for teaching purposes but also for special : | 
research and investigation. To those who send in specimens il 
for diagnosis, a full report is given together with a slide and, I 
if requested, a copy of any photographs that have been taken. | 
If photographs have not been taken, they are made on request 
and charged at cost. 
| In order that the collection shall become as complete as pos- | 

sible, it is urged that the members of this section send to the I MI 
curator any rare or interesting specimens or sections that come | 
into their possession. This is especially urged concerning cases Wi 
which are the subjects of scientific reports in which the filing 
of specimens or sections in the collection of the Army Medical 
Museum can become a part of the permanent record making ly 
them available for further study by subsequent investigators M 


in the same field. ! 

The accompanying table summarizes the work of the càm- i | 
mittee corrected to date of Jan. 1, 1927. A number hese IM 
specimens have heen sent to the undersigned for diag dur- |) 


ing the past year. It is felt that the work of the ittee is I 
an important one and should be continued. 


Work of the Committee NS I 


Other bl 
Specimens Received pecffhens Items, | 
and Reported iagnosed  Illus- - MN 
= A : when trations, Wht 
Eyes Others Total eceived Models,ete. Total 
ote dona 23 a 23 46 I 
E 129 11 679 819 - MN 
2% 83 95 73 251 
161 4 256 421 TT 
136 191 4 331 : bU 
99 We S 105 
Total 631 6 637 301 1,012 1,973 


Jowas S. FRIEDENWALD, 
K ee: of the Pathological Committee representing 


1e Section on Ophthalmology of the American 


| SS Medical Association. | | 
S E 
e 
<b 
. S 


REPORT. OF COMMITTEE ON COMPEN- 
SATION FOR EYE INJURIES 


This committee has been continued for the purpose of 
giving the previously adopted report practical application. 
To carry out this purpose the committee has been active in 
giving assistance to many individuals, labor boards, and 
commissions. 

The Ohio State Industrial Commission has made the pro- 
visions of the report the working basis for adjusting compen- 
sation. in that state. Also, the report is being used by 
industrial boards in many other states, and it is being used 
very generally by ophthalmologists. 

The committee has not been able to print a new and satis- 
factory near test card. Therefore we submit the following 
table, which gives approximately the corresponding size of 
letters, visual angle, and percentage of visual perception for 
the near test cards which are in ordinary use. With the use 
of this table a percentage loss of near vision may be deter- 

1 mined with any of the common near vision test cards. 


Table for Determining Percentage Loss of Macular + 
Perception for the Near Test y 


Snellen Corre- R ES Per- 
Nota- Sizein Visual eer e js 


O James PATTON. 


ALBERT C. SNELL. 


tions Mm.of Angle Snellen Loss in 

at ‘‘Diopter’’ Letters for All Notatio we Visual 
14Inches or at Nota- at reep- Effi- 

A.M. A. Meter Jaeger 14 Irches tions A. tion ciency 

14/14 0.37 D. No. 1 0.502 5 100.0 0 
14/21 0.50 D. No. 2 0.735 7.5 91.4 8.6 
14/24 0.62 D. No. 3 0.853 ER e 89.5 10.5 
14/28 0.75D. No. 4 1.004 ss 20/40 83.6 16.4 
14/35 0.87 D. No. 6 1,255 2 20/50 76.5 28.5 
14/42 1.00 D. No. 8 1.506 S 20/60 70.0 30.0 
14/49 1.25 D. No. 9 1.757 17.5 20/70 63.9 36.1 
E 14/56 1.50 D. No. 10 2 oO 20 20/80 58.5 41.5 
' 14/70 1.75 D. No. 11 0 25 20/100 48.9 51.1 
14/84 2.00 D. No. 12 30 20/120 40.9 59.1 
14/98 2.50D. No.14 Oy: 85 20/140 34.2 65.8 
14/112 3.00 D. 6 40 20/160 28.6 71.4 
14/140 3.50 D 5.020 50 20/200 20.0 80.0 
14/168 4.00 D 8 6.124 60 20/240 13.0 87.0 
14/224 6.00, H 8.032 80 20/820 7.2 92.8 
14/336 8.0@D. No.20 12.048 1203 20/480 2.0 98.0 
«o i 
N Netson M. Brack, Chairman. 
O Harry S. GRADLE, 


REPORT OF AMERICAN BOARD FOR 
OPHTHALMIC EXAMINATIONS 


Since our report at the meeting of the American Medical 
Association last year at Dallas, Texas, the board has held the 
usual examination at the time of meeting of the American 
Academy of Ophthalmology and Oto-Laryngology and an 
extra examination in San Francisco. The examination held 
last Tuesday at the Episcopal Eye and Ear Hospital in this 
city was the twenty-second that has been held by the board. 
To date over 550 individuals have been certificated; of these 
eighteen are known to be deceased. 

A directory of all those who have received our certificate 
has been published this year. The names are arranged both 
alphabetically and geographically; hospital and teaching 
appointments are given. The value for réference of such a 
volume is obvious since it is virtually a selected list of 
qualified ophthalmologists covering the whole country. More 
than 130 complimentary copies were sent out to the deans 
of class A medical schools in this country and to certain 
general and special medical journals and certain general and 
special hospitals. The edition is limited and we anticipate 
a sufficient demand to exhaust the supply in the near future. 
Copies may be obtained by application to the secre of 
the board, Dr. W. H. Wilder, 122 South Michigan PN var d, 
Chicago. The price is $1. 

An examination will be held by the boar pokane, 
June 6, at the time of meeting of the Paci oast Oto- 
Ophthalmological Society, and probably i: n some time 
this summer. The board will continue ted examinations 
as heretofore at the time of meeting g a: merican Medical 
Association and the American Aca lem) òf Ophthalmology 
and Oto-Laryngology, but we Rd attention again to the 
policy of the board which igen de possible for a group of 
candidates in any part of AUT ry to have an examination 


held in their neighborhood, e for some the trip to one of 


the stated: meetings may BOX fardship. 
This: section is re on the board by Dr. Wilder, 


secretary, Dr. Ellet esident-elect, and Dr. Lancaster, 


retiring presiden Q 
Watter B. LANCASTER. 


REPORT OF THE AMERICAN COMMIT- 
TEE ON -OPTICS AND “VISUAL 
PHYSIOLOGY 


By action of the other associations represented in this 
committee, the American Ophthalmological Society, and the 
American Academy of Ophthalmology and Oto-Laryngology, 
and of the officers of this section, the committee was increased 
to nine members, three from each organization. The general 
field of work for it has been looked over and considered in 
general discussion; and it has become evident that much may 
properly claim the attention of the committee, and through 
it of the organizations represented in it. We therefore 
recommend : 

That the name of the committee be the American Committee 
on Optics and Visual Physiology. 

That it be constituted as a permanent committee by electing 
from each of the associations, the Section on Ophthalmajogy of 


the American Medical Association, the American almo- 
logical Society and the American Academy of OpfWNInfology 
and Oto-Laryngology, three members, to be choság the same 


way as their respective presiding officers, to ¿(We one for one 
year, one for two years, and one for three pays, and thereafter 
one each year to serve for three years. Ó 

(Aer with individuals 


That this committee be authorized t 
and bodies interested in its work Ennually to submit to 
each of the associations that have NoAned it the results of its 
labors and such heir conde as it may deem important 


and proper for their consider @tipn. 


Respectfully submitted. (eg) 


Epwarp Jackson, Chairman. 


REPORT OF COMMITTEE ON AUTHOR- 
IZED METHODS” OF DETER- 
MINING THE POWER OF 
SPECTACEE LENSES 


The methods of determining and designating the power of 
spectacle lenses are of importance in securing the accurate 
supply of optical assistance for our patients, without entailing 
unnecessary burden or expense; in maintaining completeness 
and exactness of scientific records, and in facilitating clear 
understanding and cooperation between physicians and opti- 
cians engaged in supplying the optical needs of the public. 


The extent and importance of the interests involve are 
such that the committee cannot at this time mak Sa 
report. It recommends that the committee be co dand 
be authorized fo seek the cooperation and D of other 


individuals and organizations interested in th atters. 
Respectfully submitted. 


Epw Qu. SON. 
: B. LANCASTER. 
K GÈ S. CRAMPTON. 


LIST OF FELLOWS OF THE AMERICAN MEDICAL 
ASSOCIATION REGISTERED IN THE SECTION 
ON OPHTHALMOLOGY 


List of Fellows of the American Medical Association who 
registered in this Section at one or more of the last five 
Annual Sessions, together with Fellows who have subscribed 
for the Transactions of the Section for 1927. The figures fol- 
lowing the names indicate the attendance at the Annual Ses- 
sions (7 indicates 1927, 6 indicates 1926, etc.). T follows 
names of nonattendant Fellows subscribing for the Trans- 
actions for 1927. 


Corrections will be appreciated. 


ALABAMA 


BIRMINGHAM 
Collins, Edgar, Empire Bldg., 3. 
Constantine, K. W., Empire Bldg., 6. 
Maumense, Alfred E., Empire Bldg., 
Nabers, Samuel F., Age Herald 
Bldg., 4,,7,.8; 9,0, 5; 7. 


HOPE 
McDonald, T. L., 6. 


HOT SPRINGS 
poen John F., Thompson Bldg., 


LITTLE ROCK 
Caldwell, Robt., Exchange Bk. Bldg., 


E 
IRVINGTON Vinennhaler, Frank, Urquhart Bldg.. 
E y i MONTICELLO | 
JASPER Cotham, Edward R., 6. 
Wickliffe, T. F., T. 
ROGERS 
MONTGOMERY Koobs, H. J. G., 6: 


Dennis, Geo. A., Bell Bldg., qu 


Hil 
rex 
Mann, R. H. T., 9, O, 3 y 


Mertins, Paul S., Bell Bldg., 7. 
Aeon: CAS 401 S. Court Staves 
Cae he 
SELMA 
Kirkpatrick, S., T. CALIF 
DA 
TUSCALOOSA 4 $ 
Searcy, Harvey B., 2501 6th St., T Stephens, WENG371250 Bay St., 3. 7. 
NAHEIM 
ARIZONA Neigthors) arence A., R. F. D. 
BISBEE Jo. @=Box 87, T. 
b Atehie E. P. On Box o? BAKERSFIELD | 
i PHOENIX alin, Francis A., Hay Bldg., T. Hl 
Bailey, Henry T., Ellis Bldg., 3. BERKELEY 
sE sy ae D. F., Goodrich 25" Edwarda, Jesse C., 2251 Telegraph 
ve., 
ARKANSAS CHICO 
EL DORAD Chiapella, J. O., Morehead Bldg., T. 
Mitchell, J. G., Box 6. CLAREMONT 
son, ig de IGS Bryant, D. C., 1118 Amherst Ave., T. 
dc H., % Hunting- EUREKA : 
"yhp DP Holm, Edgar, Natl. Bank Bldg., 3. 
SMITH 
AS * .. Garrison Ave. 8, FRESNO ) 
Madden, Thos. F., Mattei Bldg., T. 
NN NN enn Merchants Natl Trowbridge, Dwight H., Patterson 
NNI , Bldg., 15 3 


376 LIST OF FELLOWS: 


Walker, G. W., Rowell Bldg., 8, 3, Thornburg, Harvey D., 6381 Holly- 


6. wood Ave., 7, 8, 9, 3. ; 
Walker ion 1,273: 5576. hk ue M. F., 2007 Wilshire 
vd., 6. 
GLENDALE LOS GATOS 
Friesen, H. J., Security Bldg., T. Davis, Brett, 111 San Jose Ave., T. 
HOLLYWOOD MODESTO 
Avery, John W., Hollywood Blvd. Mottram, L. D., Turner Bldg. 3. 
and Vine St., T. Reamer, E; B5 1027 I. S£, T. 
INGLEWOOD OAKLAND 
Anderson, Louis N., 323 E. Nut- Baxter, Frank S., 2976 Summit St., 3. 
wood St.,. 3. Brinckerhoff, Elmer  E., Oakland 
Med. Bldg., 3: 
LONG Pow: Edmonds, Frank W., Federal Realty 
Godwin, Dean E., 8, da Bldg., 3. 
Hilsch i 2 Mise B. Ri, 5555 Carlton. Sty T. 
UAE Needs He seats Nutting, Raymond J., Medical Bldg. E 
R Q P à ific Ave. 3. : 
dud Frances L., 703 Pacific Ave., O'Connor, RódencVP. d906v Frank. 
; ln stb. 
Sweet, Robt. B., 325 W. 10th St., T. Sharpstecac Jays Roe 319 o Wenner 


LOS ANGELES Dts be d 
Auerbach, Leo B., Charles Chapman Shutes, Matton Es eNaecacte Bldg. 


lde T. Uc Ags Vakefel 1 
Beatty, T David, 758 S Broadens, Toonas, Benajmin, Wakefield Bldg., 
T PALO ALTO 


Boe ya A., Baker-Detwiler Black, Howard, 627 University 


Purkelman, A., 1018 S. Alvaredo Kik Jouiah H., 251 Embarcadero 

t. 5 

2 Rds 

Dudley, Wm. H., 1447 Malvern Thomas, Jerome B., Frazer Bldg., 
Ave ps S00, 3. 3 

Edwards, Frank A., Hollingsworth E PASADENA 


Bldg, 3. ; 
Fisher, Carl, Pacific Mutual Bldg., ip LEE City Savings 


Ji 
pm Maurice, Chapman Bldg., UE ru. jets L., 16214 Lombardy 
Haskell, Pliny F., Auditorium po W. H., 65 on Ave., 


Irvine, À. Ray, Westlake Prof. PORTE 

Bldg., 6. Willey, Harry J, Main St., 
Boe Webster F., 1058 W. 6th St., 

SIDE 

Kisfer, Hugo A., Brockman Bldg., Walker 0S ' Loring Bldg., 3. 

Sr de Walker AS (0) W., 870 Main St., 
Kress, George H., Bradbury Bldg., 

a ER ACRAMENTO 
E 3 J., 1001 Chapman E orge A., 3111 I St., 

g., 3. il R., 

LaMotte, L. A. J., 1136 W. 6th St.. "Bidg., Wallace: Physicians 


iggs, Wm., ÉL Physicians Bldg., 
3 


Haworth, M. W., Forum Bldg., 3, 4. 
Horner. Warren D., 350 Post St., T. 
Jones, J. Roy, Cal. "State Life Bldg. 5 


Mitch eects I e 

8:324) 1,02; 9,545 Mek Cl Bo Galo State slit 

Maghy, Charles A., N th: St, Bide, PEL = Part as 
3. Spencer, George A., Capitol Nat. Bk. 


n Jd V NN Mutual Bldg., T. 
Bldg., 3, SALINAS 
Miller, Robe 2 S. Broad- Wylie, Daniel Baldwin, 8 W. Gabi. 


Li Anna B., Story Bldg., 3. 

iy sters TICs 4809 Elmwood Av 

McCoy, George W., Security 
ve 


way, 3. 
Mills, < S. Grand Ave., 3, lano St c3. 

z SAN NARDIN 
Ryani A 00 Auditorium Bldg., N BER RDINO 


Moose, R. M., Fuller Bldg., T. 


DE. 10772 E. 1st SAN DIEGO 
YX Henry M., 1250 LaBrea Hileman, Jairus E., Watts Bldg., 3. 


, Hollywood, 3. + Hosmer, C. M., Watts Bldg., 6. 


LIST OF 


SAN FRANCISCO 
Alexander, Edgar W., Butler Bldg., 


Tq 
Barkan, Adolph, 490 Post St, 3. 
Barkan, Hans, 490 Post St., 3. 
Barkan, Otto, 490 Post St., 3. 
Bixby, Edward M., Shreve Bldg., 3. 
Brown, Henry Alex., 291 Geary St., 


3; 
Burns, Thomas S., 534 35th Ave., d: 
Carlton, Albert C., 177 Post St., 3. 
Cordes, Fred'k C., Fitzhugh Bldg., 
DO 
Deane, Louis C., 350 Post St., d 


‘Dolman, Percival, 490 Post St., 3. 


Fabre-Rajotte, E. C., 516 Sutter St 


Sa 
Franklin, Walter Scott, Fitzhugh 
Bldg., 3, 4, 5. 
Frederick, M. W., 285 Castenada 
Ave., 3. 
Glaser, Edward F., 490 Post Std; 
Green, Aaron S., 140 Sea Cliff Ave., 
$406: OA. 93; 
Green, Louis D., 130 Sea Cliff Ave., 
5205597 0.05031 24:68; 
Hebert, Arthur W., Flood Bldg., 3. 
Icove, Martin D., 783 17th Ave., Ax 
Irvine, Robt. S., 490 Post St., 3. 
Kearney, W. B., Butler Bldg., 3. 
Em: Victor F., 916 Kearney 


Stc 

McKee, Albert B., R. F. D., Red- 
wood, Calif., 3. 

Pischel, Kaspar, Medical Dental 


Bldg: 9 
Rodin, Frank H., 490 Post Start: 
Rosenthal, Adolph G., 177 Post St., 


9; 

Smith, James F., 350 Post Stipes 
Smith, John J., 870 Market Sto T; 
SAN JOSE 

Jordan, P. A., 210 S. 1st SS. 

Moore, Leroy S., 210 S. 1st St., 3. 

Smith, A. S. J., 410 Tuohy Bldg., 3. 

Wagner, E. R., 84 S. Ist St., 3. 

Wise, Philip L., 324 Tuohy Bldg., 3. 
SAN RAFAEL 

Dudley, H. W., 231 Bay View, 3. 


SANTA ANA 
Tralle, George M., 311 S. Main St., 


SANTA BARBARA 


FELLOWS 377 


STOCKTON 


Powell Barton J., Medico Dental 
Bldg., 3 


VETERANS' HOME 
Moore, W. Oliver, 3. 


VISALIA 
Zeller, Ward C., 3. 


COLORADO 
BOULDER 
Spencer, Frank R., Physicians Bldg., 


gu 
COLORADO SPRINGS 
Brobeck, V. H., Ferguson Bldg., T. 
Neeper, E. R., Exchange Nat! Bk. 
Bldg., T. 
Eon. J. A., 805 N. Tejon St, 


DELTA 
Smith, Harry A., 5, 6. 


DENVER 

Bane, W. C., Republic Bldg., 6. 

Black, Melville, Metropolitan Bldg., 
6,943213 54107 RIO e 

Coover, D. H., Metropolitan Bldg., Ate, 

Crisp, Wm. H., Metropolitan Bldg., 
ad 5 

Finnoff, Wm. C., Imperial Bldg., 
(912522035 4.155,16, 

Jackson, Edward, Imperial Bldg., 6, 
Fe SOOM leas Sates Osos 
DOs PAEZ E LR Z4 


' McCaw, John A., Majestic Bldg., 4. 


McKeown, E. E., 2084 Clermont St., 


6:7. 
Strickler, David A., Repu 


7. 
Walker, C. E., Jacobs 


DURA 
Walters, B. Frar 


«(Diz 
Ringle, C "rds 
Q UEBLO 
Heki uy H., Clinic Bldg., T. 


p. e, James J., Thatcher Block, T. 
WALSENBURG 


Jean, George W., 7 E. Valerio PA PRI James M., 6. 


3216. 
Lewis, Joseph D., 1534 Estado 


T. 
Ryan, L. R., Linda Vista Qt. 
Varick, W. R., San Marcu £^. 


SANTA 
Hatch, W. G., Tru% Bldg., T. 


SANTA ONICA 
Hn George *) Security Bldg., 
Levengood Wilson, 2126 La 
ANN Spd 
SS NTA ROSA 
McLéag} 


See Pay RY 


CONNECTICUT 


BRIDGEPORT 
Dewit Edward N., 836 Myrtle 
Nes e 
Miles, H. S., 144 Golden Hill St., 5. 
Smith, Dorland, 834 Myrtle Ave., 
SON ae NT 
DERBY 
Treat, Wm. H., 166 Minerva St., T. 


HARTFORD 
Fischer, Abraham, 750 Main St., T. 
on M H., 735 Prospect Ave., 8, 2, 


| 


378 LIST ‘OF 


Prince; Alexander L., 36 Pearl St., 


Smith, Terry, 36 Pearl St., 
Waite, 5 Et 68, Pratt St. ao 
Waite, Robert L., 68 Pratt St., q 


MANCHESTER 
May, George W., 983 Main St., T. 


NEW HAVEN 


Alling, A. N., 257 Church St, T. 
Poke, Eugene M., 282 Prospect St., 


Swain, Henry L., 195 Church SE, 
Yudkin, Arthur M., 257 Church St., 


12207027; 
NEW LONDON 
Wilson, F. E., Plant Bldg., T. 
Woodruff, Thomas A., Mercer Bldg., 
2318:29,00,:2, 59: 02419 


STAMFORD 
Marantz, B. C., 96 Main St., T. 


TORRINGTON 
Carlin: C oH, C 106Main St. 4. 


DELAWARE 


WILMINGTON 


Bonner, Willam  F., Del. Trust 
Bldgs «1. oso ease 
Bree oes Fe A., 9th and Market Sts., 


La Motte, W. O.. Industrial Tr. 
Bidgs 4, 7,19, 1, 35:557: 


DISTRICT OF COLUMBIA 


TAKOMA PARK 


Wilde, A. G., Major M. C., U. S. 4 
Walter Reed General Hosp., T. 


WASHINGTON 
Billard, Charles L5 The Ethelhurst 


Apts., 7. 
Butler, W. K., 1207 M St., 5, 7. 
Burke, John W., 1740 M St., N.W., 
Sedo sche 
Corbett, Sewell M., Surg. General’s 


pensary. 7. 

Davis, William T „92 ESO 
Square, 9, 1, 4, 

Dawson, Allan W., a urge( en- 
eral's Office, 7. 


poe Edward R., NOE: 
Great. James N., "O 40 M St., 
N.. 


Greene, louis ` 0 Rhode Island 
Ave., N. WAN " 


Grow, E. J.,gNavy Department, 7. 

Grubbs, S $ B. Public Health 
Servic 

Hammet harles M., 1713 Rhode 


Isl e 9, 1. 5, 7; 
H NN narles B., 1801 Eye St., 
^ EYE 


ifhuller. Geo. H., 1333 N. St., 
N W., 7. 


FELLOWS 


Henning, Carl, 1610 Eye St., 7. 

Hernandez, Vincent, U. S., Navy, 7. 

Hyde, LeRoy W., 1801 Eye St, 
N. W., 7. 

Lamb, Robert S., Stoneleigh Court, 


/. 
Mann., Wm. L., Jr., Army and Navy 
Club, 7. 
Morrison, Edw. L., 1610 Eye St., 
Muncaster, S. B., 1026 16th St., T. 
Murphy, Joseph A., Observ atory 
Circle, 7 
Newell Wm. S., 1027 Vermont Ave., 


Pendexter, R. S., 1424 K St., N. W., 
/. 
Polkinhorn, Henry A., 1801 Eye St., 


Le 

Rench, Victor B., 1534, 16th St., T. 
Sawyer, Leroy (iie Jr., 927 Farragut 
Square, 7. 

Scala, Norman P., 918 South Caro- 
lina Ave., 7. 


Shepard, JE Ms Army Med. School, 


2: 
Shipley, John L., Lieut, M. C., U. 
Navy, Office of the Surgeon- 
General, 7. 
Shute, Daniel K., 1727 DeSales St., 


7: 

Sohon, Elizabeth, 1336 Vermont 
Ave., 7. 

Speidel, Francis Geo., 815 Connecti- 
cut Ave., 7. 

Wilkinson, Oscar, 1408 L St.. N.W. 
be 7, 8, os 2, 3, 4, 7; 8, 9; 0, 1, 2, 


FLORIDA 
GAINESVI 
Smith,- D. T., Ore, 
JACKS LE 
Richardson, ADA 
Adams St.; 
LANDO 
Ingra C., Clinic Bldg., T. 
TAMPA 


, J. Brown, Citizens Bank 
Bildes EE: 
Office, 7. 
Cummings, Edward J., Naval Di 


ylor, J. W., Citizens Bank Bldg., 
0:71.55 
WINTER PARK 
Oesterling, H. E., Box 454, 7. 


GEORGIA 


ATLANTA 
Calhoun, F. Phinizy, 436 Peachtree 
S65: 1:60:71 
Campbell, Wm. E., Jr., Medical Arts 
Bldg., T. 
Cline, B., McH., Medical Arts Bldg., 
A 


Fort, Aribtn fe 1729, N. Decatur 
Rd., E 

Lokey, Musi’ M, 436 Peachtree St., 
dh 


* Rouglin, Louis C., Hurt Bldg., T. 


Roy, Dunbar, “The Grand,” 5 


TIST + OF: 
: AUGUSTA 
Oertel, T. E. 638 Green St, T. 
COLUMBUS 


Paird, James M., Masonic Temple, 
Blackmar, F. B., Woolworth Bldg., 


ROME 
Cox, Ross P., T. 


SAVANNAH 
Martin, H. H., 247 Bull St., T. 


IDAHO 


BOISE 
Tee, Arthur C., Overland Bldg., T. 
Nourse, Robert T CN Me y 


RIGBY 
Fisher, Ray H., 3. 


TWIN FALLS 
Wetherbee, Chas., 4. 


ILLINOIS 
ALTON 
Jones, Fred W., Times Bldg., T. 
BENTON 
Johnson; Ji A 7. 
BLOOMINGTON 
Hartenbower, G. E., 7. 
CAIRO 


Dunn, J. W., 6th and Washington 
Sts 516,8, 05 duos "01 ¿a ONU o 
6. 


CANTON 
Scholes, P. S., 4, 7 

CHESTER 
Fritze, Albert E., 3. 

CHICAGO 


nes L. H., 30 N. Michigan Ave., 
Anio. M. Z., 8240 Bishop St., 4 


Allen, Arthur V., 72 W. Ad, 


Ave., 4, 5 
Beard, Mallard, 30 N igan 
Ave. PC N 


St., B^ de 
Allen, Thos. D., 122 S. Oy 


Blue, Fone el 25 E: "O ton St., 
8, 

Boone, J. F., 7520 Ave., T. 

Bothman, Louis, 12 Michigan, 4. 

Brawley, o 4830 Woodlawn 
Ave., 6, 8 À 

pirine J , 6255 S. Ashland 


ary 


Brow L., 122 S. Michigan 
ANS 3, 4, 6 7. 
€0. "W. I., 1230 E. 63d St., 
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Brydges, Jas. C., 738 W. Madison 
t4. 
Buck, Robert H., 7641 Eastlake Ter- 


race, 7. 
Burkholder, Chas. A., 108 N. State 
t., E 
Burkholder, J. F., 108 N. State St., 4 
parnm Helen, 58 E. Washington 
t., 4. 
Caspers, Paul, 5001 Drexel Blvd., 4 
Cleff, Oscar, 31 N. State St., T 
Clement, Charles C., 30 N. Michigan 
Ave., 8, 0, 4. 
ad sx W. C., 25 E. Washington 
Ls . 
Courvoisier, E. A., 5 N.. Wabash 
Ave., 4. 
Crain, Chas. H., 30 N. Michigan 
Ave., 4, 
Crass, Edgar W., 39 S. State St., 4. 
Crossley, E. R., 30 N. Michigan 
Ave O 2, 4. 
Mus ys A. B., 6407 N. Rockwell 
ESAT 
Davidson, Herman P., 58 E. Wash- 
ington St., 4. 
Deutsch, Emil, 30 N. Michigan 
Ave., 2, 4. 
Ensminger, Geo. H., 30 N. Mich- 
igan, 4. 
Faith, pae 31 N. State St., 4. 
Farrell P; 3,1. 1222. No State Sto, 


Fellows, C. Gurnee, 30 N. Michigan 
Ave., 4. 

Findlay, E. K., 30 N. Michigan 
Blvd., 8, 2, 4. 

Fisher, W. A., 235 W. Washington 


t, 4. 
Fiske, Geo. F., 25 E. hington 
St., 4. 
FitzGerald, James e ? Mich- 
igan Ave., 4, 7. 


Fox, Frederick Qi. Palmer 
Square, 4. 
Fox, Nathan 0 Roosevelt Rd., 


Cottage Grove, 4. 


7 (1374 6 8 4,8 
diner, E. J., 15 E. Washington 
9, 4. 
Lraghan, Edw. F., 25 E. Washing- 
ton St 9,40, 41. 2; 4. 
Galdennatg, Michael, 2615 Hampden 


LA MEC 

Gradle, H. S., 58 E. Washington St., 
3536, 0,915 2,45 5/6, 7" 

Graves, P. A., 7 W. Madison St., 4 

Gray, Wm. K., 108 N. State St., 4 

Greenwald, Saul C., 25 E. Washing- 
ton St., 4. 

Gustafson, Olga F., 25 E. Washing- 
ton mts 4. 

Haag, A. F., 1400 E. 53d St., 4. 

Hawley, C. W., 185 N. Wabash 
JA ves, i. 

Hayden, Austin A., 25 E. Washing- 
ton. St. 7. 

Heacock, Edward M., 1968 Lincoln 
Ave., 4, 6 ; 
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Henderson, Robt. H., 30 N. Mich- 


igan Ave., 4. 

Hoffman, Ernst H., 25 E. Washing- 
ton St., 4. 

pad. L. G., 30 N. Michigan 


Ve. T. 
` Hoffmann, B. T., 5 S. Wabash Ave., 


4. 

Hunnemann, A. P., 25 E. Washing- 
ton St., 4. 

Krasa, John M., 3335 W. 26th St., 4. 

Lebensohn, James E., 3159 W. Roose- 
velt Rd., 4. 

Lebensohn, Mayer H., 800 W. Roose- 
velt Rd 4,56, 8,2, 39: 4,7: 

Leech, Vernon M., 31 N. State St., 


4, 
Lockwood, Chester H., 4802 Broad- 
way, 4 
25 E. Washing- 


Loeb, Clarence, 

ton St., 8, 0, 2, 4. 
Loring, J. Brown, 463 Brior Pl, 4. 
Lyon, Howard N., 15 E. Washing- 


ton St., 4. 

Mahoney, G. W., 30 N. Michigan 
Blvd, :8,513,087:0,215 53; 4; 

Mann, Wm. A., 30 N. Michigan 
Ave., 4. 


Mopon Geo. M., 58 E. Washington 

t., 4. 

McGuire, R. D., 108 N. State St., 4. 

Moncreiff, Wm. F., 30 N. Michigan 
Ave., 4. 

Mundt, G. H.. 432 Normal Parkway, 
SO Oe Ie. 27 Oda 

Nance, W. O., 30 N. Michigan Blvd., 


Noonan, Wm. J., 6305 N. Francisco 
Ave., T. 

O’Connor, James L., 25 E. Wash- 
ington St., 4. 

Orcutt, D. C., 30 N. Michigan Ave., 
8.3689 05 25.4. 

pe Wesley H., 31 N. State St., 

Peskatdi Kate E., 411 W. 63rd St., 


Pusey, Brown, 7 W. Madison St., 4. 
Ranch H. A., 786 Milwaukee Ave., 


Reeder, James S., 6 S. Kedzie Ave., 


Reeder, Wm. G., 25 E. Washington 
ty, ae 
ee Martin M., 25 E. Washington 
t., 4. 
Roling, Edw. A., 30 N. Michi) 
Ave., 4. 
Rosenblatt, Sol., 1540 E. 53d 


Schneider, C. O., 31 N Y 5 
A 
Small, Charles P., MAN Blvd. 


Bldg.;.8, 2,45. 5. 
Smith, Hiram J., 


St, 4. | 
SONETA Alva, 3 . Michigan Ave., 
s Le * 
Suker, Geo 25 E. Washington 
St., 3, (3 2^7 


3. 72:777. 
D., 1800 S. Ashland 


Tashington 


FELLOWS 


Vernon, Earl L., 2527 Burling St.,4. 

Vonder Heydt, Robert, 25 E. Wash- 
ington St., 4, 7. 

bd F. D; 25 E. Washington 

t, 4. 

Wagner, Carl B., 31 N., State St., 4 

Wescott, C. D., 58 E. Washington 
SE AO EA E A Op Ly es 
4, 5, 6. 

eae Virgil, 58 E. Washington 

t., 4. 

Wilder, Wm. H., 122 S. Michigan 
Blvd 6:57, 8,195.07 Onspeed Osho 
Ose 2 reo 00516, 77 

Wilson, M. Bryed, 219 Lake Shore 


Drive, 1, 4. 
pels: Casey A., 7 W. Madisori St., 


DANVILLE 
Baldwin, H. E., 4. 
Carmody, Thos. J., 4. 
Fink, Otto E., First Nat’l Bk. Bldg., 


E ELGIN 
i4 A ees J., 169 Milwaukee 
Us : 
Langhorst, A. L., Sherwin Bldg., 1, 
2,:4;, 5 


Schneider, Gre Ju, 34s 


EVANSTON 
Dodd, Oscar, 708 Church St., 8, 0, 


1-689 1. 4i 

Lawson, Lawrence J., 708 Church 
St, 4. 

Simons, J. D., 558 Michigan Ave., 4. 


Swan, C. J., 636 Church St; T. 
Walter, Will, 1507 Hinman«Ave., 7, 
8, 9, 0, 3, 6, 7, 8, 9, et 4, 5. 
7. 
Williams, Thos. J., 
Ave., T 
FRE 
Ascher, John 4 


Buchanan, J s, 9, 4. 
Clarks). 67 Stephenson 


E Ne 
Q ESBURG 


hicago 


Sec e 


HARVEY 
¿cules, C. A., 4. 


HERRIN 
Hennig, E. L., 10277 W. Cherry St., 


JACKSONVILLE 


Adams, A. L., 2, 4. 
Gregory, A. R. (Jr.), 326 W. State 
4 


St., 4. 
Hardesty. T. O., 2. 


JOLIET 
La Piana, F., 403 Cass St., 4. 
Woodruff, H. W., 1201 Western 
Ave., 8515.27. 0115 e 15 72; 8. Os 
Je 
JONESBORO 
Barton, Wm. C., 7. 


LA SALLE 
Connor, A. B., 4. 


EAST OF 


LEWISTOWN 
Oren, Samuel A., 2, 4. 


MACOMB 
Duntley, Geo. S., 4. 


MATTOON 
Coultas, R. J., 1706 Broadway, 8, 


, , > 


Voigt C. Bic 3,0, 5,879, 0,2, 4; 7. 


MOLINE 
Davenport, Frank N., Kerns Bldg., 
7. 
MURPHYSBORO 
Roth, H. H., 1206 Walnut St., T 
OAK PARK 


Kettlestrings, F. W., 332 N. Grove 
St., 4. 
Roos, A., 734 S. Elmwood Ave., 4. 


PEKIN 
Glasford, S. T., 8, 2, 4. 


PEORIA 


Bradley, E. H., Lehman Bldg., T. 

Brobst, C. H., Central Natl. Bank 
Bldg., 4. 

Drang, Joseph F., 109 Cooper St., 8, 


Welton, Carroll B., Peoria Life 

Bldg., 4. 

Williams, Wright C., Jefferson Bldg., 
4. 


i PONTIAC 
Middleton, A. B., 8, 0, 2, 3, 6, 9, 2, 
4, 
PRINCETON 
Schroeder, F. B., 4. 


QUINCY 


Stevenson, Walter D., W. C. U. 
Bldg., 6, 2, 4. 


ROCKFORD 
Fringer, W. R., William Brown 


d 
Severson, J. M., Wm. Brown Bldg., 
T. 
Shultz, Louis A., 4. 


SPRINGFIELD 


Bullard, Robt. I., 608 E. Cary 
Ave., K 4 


Hägler, E. "n Hagler e! 


STERLI? NS 
Brodrick, Frank W., 


sug 


penden img , 204 N. Park 


Ave., 
Hill, Harry è Main St., 4. 
Q ORVILLE 


Barre W. S 


NS WILMETTE 
N rson, Robt H., T. 
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INDIANA 


ANDERSON 
Whitledge, G. A., Farmers Trust 
Bldg; 97.3. 
ANGOLA 
Swantusch, O. H., 4. 


BEDFORD 
Emery, CAEDSU8,.2, 34.26, 9, 1,.2; de 


ELKHART 
McKee, Horace N., 4. 
Porter, J. B., 415 S. Second St., 4. 
Sears, M. Maywood, Haynes Bldg., 
4. 


EVANSVILLE 


med miden H., 424 Upper 1st 

t. . 

Ravdin, Marcus, 406 Citizens Bank 
Bidgs O TO EI. 


FT. WAYNE 


Bulson, Albert E., Jr., 406 W. Berry 
Si 6, 22:18; o, 1502 703714256557; 
E 1:5 304-5 pr: 

Bu EUER vw e ps 406 W. ee 

7 

Glock, H. E., 930 Calhoun St., 

McBride, W. O72902 Ead 
Ave., T. 

Senseny, Herbert M., Wayne Phar- 
macal Bldg., ^ 


GARY 
Long, Harry W., 583 Broadway, T 


Ponni Harry ES 673 Broadway, 2 ; 
4,3, 
GOSHEN Y 
Eby, H. W., 9, 2, 4. 


HA 
Shanklin, E. MANIA Ruth St., 4, 7. 


GBURG 
Knapp, 


DIANAPOLIS 


(55 jnald A., 4. 
Ke Medical Arts Bldg., T. 
od, AEA C., Hume-Mansur 


& ldg., 6, 9, 1, 6. 
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Syn Chas. M., 304 Aquila Court, 


Wherry, WEB LN „Happy Hol- 
low Blvd., 4, 7, 9, 1, 2, 4, 5, 6, 7. 


NEVADA 


RENO 
Robinson, J. La Rue, 17 N. Virginia 
Stes: 


NEW HAMPSHIRE 


CONCORD 
MacMillan, Andrew L., Jr., 28 S. 
Main St., T. 
KEENE 
Hubbard, Osman H., 101 Main St., 
TRS 
PORTSMOUTH 
priu Harry B., 32 Congress 


St 
Souter, W. N., 33 Market, He 


NEW JERSEY 


ALLENHURST 
Hill, J. A., 511 Cedar Ave., Tq 


ASBURY PARK 
Upham, Helen F., 305 Third Ave., 


5. 7 
ATLANTIC CITY 
Frisch, Fred. Galbraith Apts;,-2, 4; 
68209 OE ee nnd 
MeVay, J. Ci 2907 Pacific Ave., T. 
Pilkington, Albert, 1G ESP Virginia 
Ave 5; 
Podolski, E A, $ S. Quincy Ave., 
Margate City, 9, 1, 5. 


BLOOMFIELD 
Moore, John D., 6 Washington Sta 
Morgan Browne, 260 Liberty St., 


BRIDGETON 
Mcore, John H., 55 W. Commerce 
SES 7 


7 
5 


CAMDEN 
Cramer, Alfred, Jr., 9, 5. Q 


CAPE MAY 


Haerer, Frederick N ashing- 
ton ASt T 
EAST, Q 
Parine t cpa es 50 Washing- 
ton 5t., 


ee 
“ge w^. 556 N. Broad St., 


AN orton L., 410 Westminster 


SS HADDON HEIGHTS 
aton, Arthur T., 5. 


FELLOWS 


HOBOKEN 


Sullivan, George F., 512 Hudson 
OS le ROL 


JERSEYS: CITY 


Dp Frank P., 895 Summit 
Ave., 

Pyle, "Wallace, 612 Bergen Ave., 
45:75,19:24575; 


LONG BRANCH 
Campbell, Wm. K., T. 


NEWARK 
Baldwin, S. H., 626 Clinton Ave., 
Chaitin, J. Franklin, 671 Broad St., 
Curtis, Elbert A., 65 Central Ave., 
Dias, J; “ee 568 Broad St., 
TM Wells P., 15 Lombardy 
Nah o EVA 
O’ ‘Conner, Dennis, F., 671 Broad St., 
Rogers, Robert H., 49 Ninth Ave., 
Shapiro, Louis, 287 Belleville Ave., 


Shennan, Elbert S., 310 Mt. Pros- 
ÓN 7019122 40 72:95 1205; 


Webner. Fred, 71 Lincoln Pk., 7. 
Weiss, Louis, 849 S. 11th St., T. 


Zehnder, A. C., 188 Rogeville Ave., 
DA SIUE - . 
onan 
Emerson, Linn, Py politan Bldg., 

Sands 
SADE 
Littwin, lés, 1036 Anderson 
Ave. 
Littwi Sp the 
: O PASSAIC 
> Thomas M., 120 Passaic 


MA 


t7. 
Whaland, Berta, 117 Atlantic St., CN PERTH AMBOY 


Mann, Jacob J., 255 State St., 5, 7. 


PLAINFIELD 
Hubbard, H. V., 420 Central Ave., 


7 
van Horn, A. F., 514 Central Ave., 


SALEM 
Ewen, Warren L., 4, 7, 9, 0, 5, 7. 


TOMS RIVER 
Jones, Ralph R., 201 Washington 


St;5 7. 
TRENTON 
Adams, C. F., 34 W. State St., 5 
Schoening, Gustav A., 148 N. Clin- 
ton St S, 
Yazujian, Dikran M., 562 State St., 
5. 
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UNION CITY 
Ash, Arthur F., 7 1st St., T. 
Conty, Anthony J., 318 48th St., T 


WESTVILLE 
Hunter, James, Jr., 5. 


NEW YORK 


ALBANY 


Bedell, A. J., 344 State St.. 8, 9, 
0/1 2, 3, 7, 8, 9, 0, 1, 2, 3, 4, 6 


Padre Harry V., 46 Willett St., T. 
Stapleton, E. A., 204 State St., T. 


AMSTERDAM 
Ieee. Raymond J., 23 Division St., 


Windbiel, Jos. E., 42 Church St., T 


AUBURN 
Wiley, Jason L., Metcalf Bldg., 7. 


BINGHAMTON 
Allen, R. T., 38 Bennett Ave., 6, 7. 
Bowen, John D., 123 Front St., 7. 
Branch, Frederick D., 74 Front St 


Watson, H. D., 151 Front St., 7. 


BROOKLYN 
Agan, Wm. n 510-3d St., 5. 
Beban Jos. L., 184 Joralemon St., 


Deiv, Geo. E., 167 Joralemon St., T 

E E N., 23 Schermerhorn 
Uppers 

Golding, J: E., 170 Hancock St., 5, 


OS Samuel W., 28 Schermerhorn 
Hancock, J. C., 135 Cambridge 


Hargitt, Chas. A., 17 Schermerhorn 
Ido 5 H 
Jameson, P. C., 139 Montague St., 


Kruskal, Isaac D., 170 New York 

ve 

Lloyd, Ralph I., 14-8th Ave., 5. 

Lombardo, M., 186 Meserole St., T. 

M Walter, 21 Schermerhorn 
t ; 

Ohly, John TES 022 O) 


14,5: 
Rodin, Oscar, 327 Pennsylvania x. 
Sith Henry M., 184 e: 


BUFFALO 
Andrews, Herman eg Allen 
Ley. 
Bennett, A. G., 150 ud SE 
7, 0, 2; 6, 7. 84974, 


Blaauw, Edmot » To Ashland 


Ave., x Q EE 
ANDE 543 Franklin St., 


DN Wz PearlsSt. o 
Lew ” 49 E. Parade ‘Ave., if 
NN cbs or, 112 Linwood Ave., 


Lewis, F. Park, 454 Franklin St., 
ces EN 

Love, Frank W., 893 Ferry St., 
2, 4, 6, 7, 9, dE 5; 

Ludwig, Howard J., 280 Linwood 
Ave., T. 

Luhr, Alfred F., 40 North St., 7. 

March, Clara A., 465 Ashland Ave., 
051,253, 4, 5, 6,77, 85; 9; 1052) 


O 
Michel, dU PIES P., 250 Delaware 
Shanahan, Jos... 72157. Maine St, 


Weed, Harry M., 196 Linwood vet 
0, 2; 3; 6, 75 


CORTLAND 
Higgins, Rueben P., 70 Tompkins 
S5 
ELMIRA 
Case, George M., 154 W. Main St., 
; FLUSHING 
Wiggers, A. F. A., 183 Madison 
Ave., T 
FULTON 
Ingalls, S. S., 301 Oneida St., T 
GENEVA 
Spengler, John A., 423 S. Main 
SERIO 
HORNELL 


Barney, B. A., 5 Center St., 6, 7, 9, 


AA 7558,49: 51: 15552; 


HUDSON 


Rossman, C. G., 339 Alle A T. 
ITHACA XS 
l 


Durand, Albert C., 41 ege Ave. 
Sav. Bk. Bldg., 7 
Kirkendall, J. S N. Aurora 
St, 2; 
WN 
Hotel Jamestown 


Hickman, J 
Bl $ 


. H., Burrell Bldg., 3 


NEWBURGH 
esae, M. A., 208 Grand St., 7. 


NEW YORK CITY 


Alger, Ellice M., 40 E. 41st St., 3, 5. 
Beach, Bennett iS 76 W. 86th St., 


Bell, George Huston, 40 E. 41st - 


St., dw 97 lr trs 

Berens, Conrad, Jr., 30 E. 40th St., 
$4245. 76:37. 

Biddle, A. Graham, 30 E. 40th St., 3 

Cassell, James Wilson, 40 E. 41st 
S513: 

Cohen, Martin, 1 W. 85th St, 2, 
45 Does 

Crigler, Lewis W., 653 Park Ave., 7. 

Curtin, Thomas H3 319 E. 149th 
St; cs 6; 7. 

Cutler, Colman W.,.24 E. 48th St., 
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Davidson, M:, 305 E. 10th St., 7 Tyson, H. H., 20 E. i St; 
Davis, A. E., M E. 57th, St.. 6, 7; 9, x 4, 7, B, ds each 
8::91107725 q e: Mb PAS nite Virden, John E., 328 82 jen Ave., 7. 


Dai: George E., 42 W. 77th Sti Weeks, Webb W. 2 20 sE Sd SET. 
Wheeler, John M., 30 W. 59th St., 
Decker, John J., 391 E. 149th St. psici, quM 


Diem, Oscar, 45 E. 58th St, T. Weidler, W. B., 121 E. 60th St, 7. 
Doherty, Wm. B., 150 W. 55th St, White, James W., 15 Park Ave., 7 
t Pe J. H., 30 W. 59th St, Wie a gee eed 
Elis, Z. H., 30 W. 59th St. 7. Wincor, Penry M: 
A E a ere M 


Gresser, Edw. B., 39 5th Ave., 7. ; OLEAN 

Hardy, LeGrand H., 36 W. 12th St., Kilmer, E. D., Exchange Bk. Bldg., 
eS rs T 

Hartshorne, Isaac, 30 W. 59th St., T. ; ONEIDA 


Irwin, F. N., 114 E. 54th St., T. 
Jacobs, Simon M., 1018 E. 163d Crockett, R. L., Devereux Blk., 6, 7, 


St. T. à; 8, 9, 7, 1, 4, 6, 
Jaffe, Morris, 1455 Fulton Ave., T. 


Key, Ben Witt, 100 W. 59th St., 7, 1 OSWEGO j: 

9; 314.9, Wallace, H. M., 140 W. 5th St., T. 
Knapp, Arnold, 10 E. 54h St., 

NAO DOS a 9, L 3:45 51:65 55 PLATTSBURG 
Knighton, W. 7 E. 57th St., T. Schneider, Anton S., 56 Court St., 7 
Koller, Carl, m uc BSth St, 7. 

Lambert, W. E., 112 E. 35th St., POUGHKEEPSIE 

T. Cadwell, C. T., 285 Main St., 
Leshure, Tohn, 423 Convent Ave., T. 9, 3, 4, AO 
BONS Walter R., 312 W. 93d St, Krieger, William A., 35 Market St., 

. e POR 
Losey, Ray R., 30 E. 40th St., 5. Voorhees, Earle ^W., 25 Market St., 
May, Chas. H., 698 Madison Ave., 7. q 
McCastline, Wm. H., Earl Hall, ROCHESTER 

Columbia University, T. — — Carroll, George G., 614 Main St., 
McDannald, Clyde E., 100 W. 59th W., 5, 7. 


St, 5. 7. ark, LI ; : 
Meek, R. E., 30 E. 40th St, 7. Care tlaga toan dee 
Minsky, Henry, 215 W. 88th St, 5. Kennedy, E. W, Vellington 
Morse, Samuel, 740 West End Ave., Ave., T. Q 

3. Lerner, Macy $2 Park Ave., 5. 
Mulcahy, T. A., 143 W. 92d St., T. Snell, ame S. Fitzhugh St., 


Oast, Samuel P., Jr., 30 E. 40th St., 1,2915. 
BY 
Paganelli, T. R., 25 5th Ave., 7. Oosa SPRINGS 


Peterson, R. A., 150 Fifth Ave., T. EN 3. F., Arcade Bldg., 7. 
Reese, A. B., 50 W. 52d St., 7. NS w, Thos. J., Arcade Bldg., 
Reese, R. G., 50 W. 52d St, 3. 

Rose, Malcolm Cameron, Knicker- SCHENECTADY 
bocker Bldg., 2, 4, 6, 7, 8, 9, 3S Greene Albert W., Medical Arts 
Saas ; Bldg. T. : 

Rovinsky, Alexander, 1340 Madi dO Lord, Morris S., 148 Barrett St., 7. 
Ave O’Brien, John J., 11 Lafayette St., 


fd ws 
Samuels, Bernard, 35 W. 52« Ly. ME AR RR 
Schoenberg, M. J., 1160 Pg e., 1 


SYRACUSE 


T. 
denne Ve KETO Aka + SNR T s 
E Yl E 3 Gillette, D. F., University Blk., 4, 7. 
Smith, James W., 1% we St. Levy, Harry H., University Bldg., T. 
Marlow, F. W., 200 Highland St., 


7. 
Splint, DT NS. eo by A 
Stark, Qu : MN S. B., 703 University Blvd 
Steese, Teak 7» "E 53d ZH T. augeat gee tae sty "4 


Za 

=o . C. 815 Park Webster, Franklin R., University 

Swick 414 W. 145th Be? roy 

ES Aaron Hi. 8 E. 54th. St, McGrane, Miles A., 1922 5th Ave., 

Y 7 ; A 24: 
, Edgar S., 121 E. 60th St., Smith, F. A., 455 Broadway, T. 
: Salzman, Frank M., 1831 5th Ave., 
r 


o U., 226 W. 70th 
55 


Welles, E. M., Jr., 455 Broadway, T. 


2 
SS 
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UTICA OHIO 
Farrell, Thomas H., 308 Kempf 
Bldg., 5, 6. AKRON 
: Anderson, C. R., 165 E. Market St., 7. 
WATERTOWN d Floyd, H., 2d Natl. Bank 
a AT T [4 ES 4 
dr e, Walter S., P.O. Box 15, Grant. j G., Sod Nat'l Bk. 
E : E 0087 3: 87,9, 2, 4,55. 
Mu mM M odori eid LU. Do 20: Nek BE Big d. 
SU Eal Stevenson, David W., 165 Market 
WHITE PLAINS St 4s ; 
Hoffman, Philip F., 141 Mamaroneck Stevenson, Parion H., 165 E. Mar- 
Ave, T. ; Wi D Elizabeth N., 165 E. Market 
t 
NORTH CAROLINA Mas Louis A., 148 S. Union 
ri t6: 
ALBEMARLE ALLIANCE 
Laton, J. F., 4. King, George L., 537 E. Market St., 
ASHEVILLE 5. CANTON 
Hollyday, W. M., Ha d Bldg., T. T $ 
bur. spite E Crane, C. TAS zal, Cleveland Ave., 
BURLINGTON qu W., 6; 7 8, a N Bk. 
McPherson, C. W.. 7. cde. pn M T D i 
Schild, Edw. 51309 Brant: St. 7. 
: CHARLOTTE Schirack, Clarence J., 817 Cleveland 
Hovis, L. W., Professional Bldg., T. Ave., '"N. MS ES: 
Johnston, J. G., Professional Bldg., Toot, Joseph F., Citizens Bldg., 6. 
y. y 
Sloan, Ho Eo 6 We 7th.St.. T. CINCINNATI 
Whisnant, A. M., Professional Abrahamson, Ira ʻA., 3554 Bogart 
Bldg., 6. Ave., 7. 
DURHAM Asbury, May Knight, 4520 Erie Ave., 
451204 6. 
MCEnersor Oups 7 T. Ayres, W. McL., 32 W. 7th St., T. 
YT Brown, A. L.,:4th and Vine St., 7. 
KINSTON d. > ceed i , 
Parrott, James M., E. Gordon St., 7. Ee. | Sn Union"; Central 
Lamb, Frederick W., dent 
ELIZABETH CITY Bank Bide. 3.4. ae. 
Sawyer, W. W., 9, 0, 1, 7. Lyle, Donald J., 4 W, Sb. 
Shelton, V. G., Groto ldg., T. 
GREENSBORO Swing, Frank U., ary’s Hos 
Reaves, W. P., Reaves Infirmary, pital, 3. | ; 
te Urner, Ms 1852 Columbia 
HENDERSON Ave. H . y 
Newell, Hodge A., 328 Charles St, 7. Vail, AE 1950 Madison Rd., 
RALEIGH x 
Wright, John B., 604 Professional Abbos J., 2188 Chatfield 
Bldg., T. N : 
SALISBURY QV Abram B., Guardian Bldg., 
Brawley, Robt. V., 100 W. Innes er, William E., Guardian Bldg., 


SU m 
PM [rerindersin, W. P., 7205 Clinton 
Matthews, W. W., O) Ave, LUN 


Cogan, E E Rose Bldg., 7. 
WILMINGTON, Forsythe. Samuel T.. 3305 Dorches- 
Murphy, John G., Sow dg., ter Rd., Shaker Heights, 4. 


5; Fox, Wm. L., 2884 Warrington Rd., 
Mx ef e " ^ 
Saliba, Michael, DaN dg., 5. Kochmit, M. G., 5620 Broadway, T. 
PROMO rs a ay rs Metz E B., 1214 Guardian Bldg., 
8359, 07:4 
NORT CoAKOTA Monson, S. H., B. F. Keith Bldg., 
1, 4. 
GO a 
M 
RS ^ de Lendrecie Blk., Pre Panl S (cunc Ha 
Vel 
Sonat Nelson, "X orum F., Schofield Bldg., 
HNN SN 5.4, Phillips, Wm. H., 16130 Parkland 


S nel, A. D., Ape Drive, Shaker Heights, E 


392 TES EOE 

Prendergast, David A., 1110 Euclid 
Ave., T. 

Ruedemann. Albert D., Cleveland 


Clinic, 93d and Euclid Ave., 7. 
Tuckerman, W. C., 1021 Prospect 
SEAMOS Os 151 Sd 


COLUMBUS 
Des, John E., 370 E. Town St., 


Davies, Morgan C., 340 Webber Rd., 
Harris, L. M., 685 Bryden Rd., 3. 


SHbergageb (93 E5283. B State St 

Stoutenborough, Wm. A., Medical 
Arts Bldg., 

Sulzer, Gustavus A., 327 E. State 
Strom. 57-7 

Tanner, Clarence B., 289 E. State 
SUIS T 

Mi boe Andrew, 318 E. State 
t 


Minen, T. Rees, 911 E. Broad St., 


W wu J. W., 137 East State St., 


DAYTON 

Binkley, Roy S., Fidelity Medical 
Bldg., 4. 

Pseud, W. J., 58 E. Dixon Ave., 


ORSR Howard V., Fidelity Medi- 
cal Bldg., T. 
Farmer, Alfred G., Fidelity-Medi- 


cal Bldg., 7. 
Harris, Harry B., Fidelity Medical 


Bldg. T. 
Millette, John W., 58 Cambridge 


Ave., 9, 0752. 446,49; 1983405226337. 


EAST LIVERPOOL 
Rich, Samuel, Little Bldg., 7. 


.FINDLAY 
ker H. R., American Bk. Bldg., 


LIMA 
Bate, Raymond D., Eilerman Blk., 


F. G., 209 W. North St., 


MARIETTA 
Sauer, W. W., 231 Third St., 


MARION 
ter 


poem D. W., 196 


RON S NO 
MASSIL 
Scott, Merle E., 
K 


A 


Moore, AC 63 N. 
QUA 
Yates, e 221 Orr-Flesh Bldg., 4. 


SS SPRINGFIELD 
D. W., Tecumseh Bldg., T. 
T Fairbanks Bldg., 


BER 


4th St., T 


Th Chas: 


FELLOWS 


STEUBENVILLE 


Mossgrove, James Ross, Steubenville 
Bank and Trust Bldg., T 


TIFFIN 
Porter, E. H., 85 Madison St., 8, 
9302:04:/67.8:195:0, 1554565: 


TOLEDO 
Alderdyce, W. W., Close Bldg. T. 
Boice, R. E., 230 Michigan St., 4 
Landman, Otto, 230 Michigan St., T. 


Lesser, Henry R., 1708 Jefferson 
Ave., 4. 

Lukens, Charles, 901 Med. Bldg., 
635071677 y 
Snyder, W. H., 222 Michigan St., T. 
VAN WERT 
Edwards, S. A., Home Guard Tem- 

ple, T 
WOOSTER 
Wishard, John G., 4, 7, 9, 4, 7. 
XENIA 
Shields, Laurance, 11 Allen Bldg., 
' YOUNGSTOWN 


Beard, H. J., Dollar Bk. Bldg. T. 
Keyes, John E. L., Home Savgs. and 
Loan Bldg., 7. 


ZANESVILLE 
Geyer, Harry R., Peoples Bank 
iBidgm eps 
Walters, Alvin E., Peopl Savings 


Bank Bldg., T. 


on A 
MARKO 
Meador, 
NS YNTON 
fax fed E, 1, 6. 
CARNEGIE 
C^ dns, Eugene W., 3. 
CLINTON 
Ora: ICAA 
DUNCAN 
McMahan, A. M., 81977 Main St., 
6. 
EL RENO 
Herod, Philip F., 6. 
GUTHRIE 
Barker, Chas. B., 224% W. Okla- 
homa Ave., T 
LAWTON 
Lutner, ‘Thos; Ra; P. 0.:Box 375, b 
McALESTER 


Davis, James E., Kress Bldg., T, 4. 


LLISTA OP 


MUSKOGEE 
King, Forrest S., Surety Bldg., 6. 
Mitchell, Samuel E., U. S. Veterans’ 
Hosp., 6. 
Thompson, Milton K., Surety Bldg., 
6. 


OKLAHOMA CITY 


Early, R. O., Shops Bldg., 6. 

Ferguson, E. S., Medical Arts Bldg., 
0,) 25:6. 

ee Fred B., Medical Arts Bldg., 


Meleney, Dolph D., Medical Arts 
Bldg., 75 

W cathall,- "Leslie M., Medical Arts 
Bldg., 2, 6 


OKMULGEE 
Matheney, J. C., Commerce Bldg., 
; PAWHUSKA 
Rust My SES 6: 
SALLISAW 
Morrow, J. A., 700 Elm St., 6. 
SAPULPA 
Haas, Harry R., 120% E. Dewey 
St., 6 
SHAWNEE 
Gallaher, Wm. M., Mammoth Bldg., 
n TULSA 


Cook, W. Albert, Palace Bldg., 5, 6, 
8:50.23; 41506, 

Dunlap, Roy W., Palace Bldg., T. 

Haralson, Charles H., Wright Bldg., 
4516; 57. 

Huber, Walter A., Daniel Blk., 2, 4, 


Roth, A. W., Commercial Bldg., T 
WOODWARD 
Williams, C. E., 1013 Main St., 6 
OREGON 


PORTLAND 
Dickson, J. F., Selling Bldg., T. 
Dykman, A. B., Stevens Bldg., T. 
Fenton, Ralph A., Medical Arts 


Karkeet, Robt. Budd, Selling 
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PENNSYLVANIA 


ALLENTOWN 
Hertz, W. J.,.125 N. 8th St., T. 
Kress, Palmer J., 24 S. 7th St.,-5, 7. 
Seiberling, George F., 956 Hamilton 
t , 6, 75 x 0, 
ALTOONA 
Glover, S. P., 1118 12th Ave., 7 
Miller, Frank K., 1108 13th Ave., 7. 
Reith, Emil, Central Trust Bldg., 5. 


BEAVER 
Meanor, W. C., 374 Third St., 7. 
Scroggs, Jos. J., 218 E. 3d St., 5 


i BETHLEHEM 
Kleinhans, Paul H., 7. 


BLOOMSBURG 
Bierman, Henry, 4, 5. 


CARBONDALE 
Anderson, U. G., 19 N. Main St., 7. 


CHAMBERSBURG 


Russell, Ella M., 5, 7. 
Stewart,.Helen M., 5, 7. 


CHESTER 


Cross, George Howard, 525 Welsh 
A 4,57» -0 TA 65 E A 

Stiteler, c. L, Sin and Welsh Sts., 
82, 4, S; 

- White, ji E 807 Madison St., 


COATESVILLE 
Hemminger, E. F., Thor XN dg., 
qu 
GONE A 
Bailey, Wm. J., Bgf 


D 
Hughes, Her , McEwen Bldg., 


Je 
ASTON 


(CN SAE 


x ERIE 
, David Bs BOX 122, 7,8; 
257. 6:9: 1. S 


Bildes s 5: Fust, John H., 154 Ww. 8th St., T. 
Johnston, W., 309 Albemarle Terra Cpchiinawein, € G. W., 138 W. 9th St., 
T 


Shreve, Owen M., 162 W. 8th St. 


T: ; 
Kiehle, Frederick A., Mo rts ELIZABETH 
Rowland 


Bldg., 7 550,43. 
Lucas, Harold R., Sgffn Idg., 3. 
Se eoni hat L., MStejens Bldg., 
5510.3. 
as John E., nthorpe, Rt. 8, 


R RG 


Seely, A SS 
SS SALEM 


94 Bank of Com- 
AY, 3 


By iW Sha Abe 


FRANKLIN 
Jobson, G. B., 1412 Buffalo St., T 


GREENSBURG 
Baldwin, Clifford C., 7. 
McKee, Claude W., T. 


HARRISBURG 


Gracey, George F., 209 State St., 5. 
Park, J. Walter, 32 N. Second St., T. 
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HAZLETON 


Eshelman, Fayette C., American Bk. 
Bldg., 5 


HIGHLAND PARK 


Jenina HAC 770354 W. Chester 
Pike, Upper Darby 1240 9 UIs 
HUNTINGDON 
Sears, Wm. H., 514 Penn Ave., 7 

INDIANA 
Weitzel, W. F., 4, 7. 
JOHNSTOWN 


Barker, Olin G. A., Johnstown Trust 
Bldg., T. 

Griffith, ' Harold M., Johnstown Trust 
Bldg. Bony ia 

Gurley, L. M., City Hall Square, T. 


Harris; C. M., ‘Johnstown Trust 
Bldg., 2. 
LANCASTER 
T at William B., 235 N. Duke 
La Aa 
Roebuck, J. Paul, 233 N. Duke St., 
2, 4, 4. 9704: «Boc 
LANSDALE 
Lakin, H. Pearce, 14 E. Main St., 5 
LEHIGHTON 


Kistler, Clinton J., T. 


LOCK HAVEN 
McGhee, Saylor J., 1 


McADOO 
Wetterau; Lewis G., 3 N. Tamagua 
pa 

McKEESPORT 

Porter, John, 1000 Park St., 3, 5 
MEADVILLE 

Shaffer, Wm. W., Trust Co. Bldg., 5. 
MIDDLETOWN 

George, Henry Wm., 19 N. Union 
MT. CARMEL 

Williams 


NEW BRIGHTON 


poo: Spencer P., o E 
; NEW CA 
Lindley, p. C., Lau e & T. 
Bldg., 3. 
Magill, mi 
+ ISTOWN 


” E., Boyer Arcade, T. 
C., 318 DeKalb St., 5. 
High, 


OIL CITY 


£ , 
SS Earle Wm., Chambers Bldg., 


ac 510-12 Trust 


> e > 2. 
ON TUB. 


, T; Lamar, 32 E. Secon 
Sr. 2 Ae 57 


FELLOWS 


PHILADELPHIA 


Adler, Francis H., 5922 Green St., 5. 
Annesley, Wm. H., 3445 Frankford 


Ave. 5. 

Ape BG 308-S. 16th St, 
» 78 

Baer, E Ro Tr,.:192/- Spruce 


Balentine, Percy L., 1524 Chestnut 
Sti S; A 

Barlow, Aaron, 1204 Spruce St., 5. 
Boon, David J., 1532 N. 15th St., 5. 
nord George M., 1909 Spruce St., 
Brown. Samuel H., 1901 Mt. Ver- 

non St. 2-9 2/419 1.547. 

Buchanan, Mary, 4511 Spruce St., 


s 

Butt, M. M., 2045 Chestnut St., 7, 
ad Os 27,59, 0,5 15 

C RP jn dre 2030 Chestnut St 


Chance, Burton, 315 S. 15th St, he 
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